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PREFACE 


The general plan of otganuaLioii ol E/ononnc Geof’)aphy is by types of in 
dustries or occupations hunting and fishing, glazing, farming, lumbenng anc 
gatheiing of forest products, mining, manufacturing, and trade The details o 
organization and presentation of materials wilhin this general scheme have beei 
developing with each repetition of the com se in economic geography as I havi 
taught it foi more than a decade The plan of presentation of the materials i 
new and stimulating it leplaces the old cyclopaedic enumeiation of facts Em 
phasis is placed on the relation of physical and economic condi Lions to the pro 
duction of and trade in commodities 

A varied approach to the different units commands the pupil’s interest Elan 
units are intioduced by concrete examples rather than by statements of generi 
principles For example, a sugar plantation in Cuba introduces the section o 
sugar, the Darkenwald wheat farm introduces the unit on cereal farming i 
semiaiid plains, the coppei camp at Bingham, Utah opens the unit on coppe 
and tin , and the Birmingham region opens the unit on the manufacturing c 
iron and steel From detailed examples, the presentation leads naturally to tl: 
relations of sugar culture in Cuba and other legions in the world, wheat in tl 
semiaiid plains of the continents, copper mining in the United States and els^ 
where, and the manufacture of iron and steel in othei sections of the Unite 
States and the world To avoid undue i epetition and to simplify the treatmer 
the production of these commodities in other regions is viewed in comparison ar 
contrast with the type region 

As the manuscript advanced fiom the first copy to final form, the subject ma 
ter and method of treatment have been tested in high-school classes in differe 
paits of the country and modified according to the many suggestions of teache 
and pupils The subject matter is divided into convenient units to facihta 
daily assignments and to serve in a progiam of directed study Numeious exi 
cises and questions have been embedded in the body of the text, in the legends 
the illustrations, and at the end of the units to encourage a caieful study of t 
illustrations and text, to emphasize the significant aspects of the units, to tri 
the student in methods of study, and to test the student’s knowdedge of 1 
subject. 

The book is designed to sei ve for eithei a half- or a full-year course The si 
ject matter and many of the exercises are planned for a half-year course But 
the end of the units appear suggestions for extra lessons, readings, and topics 
investigation and report, and a wise use of these supplementary materials i 
expand the course to seive as a whole year’s woik in economic geogiaphy If 
book is used as a text for a half-year’s course, some of the readings and tof 
may be assigned for extra ciedit woik by honor students Care has been la 



to select reterences that contain mateual beaiing directly on the units of 
study 

The large number of pictures, maps, and charts were secured oi piepared by 
the author and his cai tographers especially to illustrate and supplement the tex- 
tual material Additional exercises may be based on the maps, graphs, and 
climatic charts, according to the interests of teachers and pupils 

C F J 


ClARK Um\ERSITV, 

Mduh, 1935 
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PART I 


THE MEANING OF ECONOMIC GEOGRAPHY 




Courts'^U of Charhs / Belden 

Sheep Leaving Summer Pastures in the Rocky Mountains 

Fig I. When heavy snows tome, mountains are beautiiul places for winter sports, 
but sheep leave the lugh summer pastures for warmer areas with more feed People 
living here have a choice of what occupations^’ How many people per square mile live 
itj this region? 

CHAPTER I 

THE DISTRIBUTION OF PEOPLE 

Everyone likes to travel. Most of they grow up depends on many things, 
us wish to visit distant lands. Some but especially on the kind of country 
want to be explorers and learn the they live in and the number of neigh- 
ways of the Eskimo or the forest In- bors nearby (Fig. i) Eskimos spend 
dians who gather Brazil nuts on the much of their time hunting and fishing 
Amazon. Many wish to hunt lions to obtain food and clothing. Indians 
and tigers in the forests and savannas on the Amazon gather food from for- 
of Africa Others desire to fly as mail est and streams ; they don’t have to 
pilots to distant lands and peoples work as hard as the Eskimos. Not 
Some plan, as engineers, to build great many people live in Eskimo land or in 
bridges, skyscrapers, or tunnels the Amazon forest, but their youths 
Some, as bankers, hope to diiect the have to learn to do the things their 
finances of great industries, cities, and parents did. Their education in the 
even countries school of experience enables them to 

The Work of Different Regions, live by obtaining food, shelter, and 
Whether young men and women do clothing The Kirghiz nomads of Asia 

the things they would like to do when spend most of their time wandering 

3 
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Fig 2 In a study of economic geography the map of the distribution of people 
arid wheat farming areas it is sparse, but in rice farming and manufacturing regions there 
places and more than one thousand per square mile in many districts 


with flocks and herds in search of food 
and water If the nomads have too 
many cattle, some die when grass or 
water gives out. Not many people 
live in lands of nomadism. The farm- 
ers of China, India, and Japan, in re- 
gions with many people, make small 
farms of a few acres produce most of 
their food. In big cities the business 
man, engineer, and others give little 
time directly to getting food. In the 
United States about one-fifth of our 
workers farm or tend animals. Thus 
we see that some lands make possible 
only a few simple occupations, while 
others present many opportunities for 


young people Some lands present al- 
most no chance for people to make a 
living 

Questions to Think About. Why do 
you suppose the Indians of central 
North America gave the name Eski- 
mos, which means “ eaters of raw 
flesh,” to the more northern tribes? 
Why are the Eskimos “ eaters of raw 
flesh ” ? What opportunities does 
Eskimo land present for occupations 
other than hunting or fishing? Why 
are the Indians of the Amazon hunters, 
fishermen, and gatherers of forest 
products? Why do the Kirghiz tribes 
follow nomadism? Why can’t they 



IS an important one In all the large grazing 
are many people — more than one hundred 

become great fanners? Why has 
China been called a land of “ Farmers 
of Forty Centuries ” ? Why have 
England and Belgium been called “ in- 
dustrial nations ” ? Why do you live 
where you do ? 

The Need for Answers. Answers to 
these questions you will not have on 
the tip of your tongue Foi a long 
time, people failed to study the rela- 
tion of a land to its people. They 
didn’t undei stand the leasons foi theii 
cities or countries. Today we need a 
knowledge of why different peoples 
work as they do , why one man’s occu- 
pation diffeis from his neighbor’s , why 


Ajter Goode, Philip, Atwood, Lodpc, and othiis 

ireas the population is sparse , in the semi- 
and twenty-five per square mile m most 

one country’s interests diffei from 
those of another. When we have full 
knowledge of the needs of peoples, the 
world will be different from what it is 
today. Interests that now cause con- 
flicts will be studied in relation to the 
natural enviionment We shall then 
know that ceitain nations cannot pio- 
duce enough food, clothing, and other 
things because their land is too poor 
When we realize this, and that such 
nations sometimes wage wars for such 
reasons, we shall more readily grant 
favois to nations in the same way that 
we do to individuals. We shall know 
that the world is one, that eveiy per- 


6 


Tl-IK DISTRfHlT'noN OF PEOPLE 



CovTtov oj Untied Btatci Atmi/ Air Coips, offloml photograph 

The Metropolitan Area oe New Yoric City 


Fig 3 This picture was taken from an airplane at 26,300 feet above the city. It 
shows an area with about ten million people The top of the picture is north. The finan- 
cial and business district with its tall buildings and numeious pieis shows in the left 
center. 


son’s, every country’s inteiests must 
take account of the interests of every 
other person and country. 

An Important Map. The popula- 
tion map (Fig. 2) gives the general 
distiibution of people on the earth 
As we have seen, people are distrib- 
uted quite unequally ; some regions are 
crowded, others are not settled. In 
what zones do you find the most 
densely populated areas ? What Zones 
have the largest land aieas? What 
zones have few people ? Is the south 
temperate zone as densely populated 
as the north temperate zone? These 
questions suggest otheis. Why may 
one city have one million people and 
another only twenty thousand ? Why 
do more than ten million people live 
within fifty miles of the center of 


New York City, while Canada, with an 
area of more than three and one-half 
million square miles, has only ten mil- 
lion people (Fig. 3) ? Europe has an 
area of three million eight hundred 
thousand square miles and is home for 
about four hundied million people. 
Africa is three times as large as Eu- 
rope but it has only one-third as many 
people. Asia, with less than one-third 
of the land area of the world, has more 
than one-half of the world’s popula- 
tion. Such statements show that 
much of the world’s area has few 
people. 

Where Man Lives. With so much 
land available, and much of it good 
land, does it not seem strange that 
men wowd into densely settled areas? 
Why are there few people in northeni 



Courtesy of Royal Canadmn Air Force 


Good Hope on the Mackenzie, within Tweeve Miles of the Arctic Circle 

Fig 4. Good Hope is a fur-trading post where only a few people can gain a living. 
What can the people here do to obtain food, shelter, and clothing? Note the vegetable 
gardens in the foreground. 

Asia? In central Australia? North- twenty-five people per square mile in 
ein Africa? South America and Africa. 

Four major aieas stand out as the Areas of Few People. Nearly half 
most favored by man for work and the world has less than two persons 

for his home. Asia has two, one in- to the square mile What continent has ^ 

eluding most of the Chinese and Japa- the smallest area of very few people ? 

nese people, the other lying chiefly in Australia as a whole, and a large part 

India. Europe has the third densely of every continent except Europe, are 

settled aiea, which extends westward sparsely settled. Name eight large 

from Russia for more than two thou- areas with less than two people per 

sand miles to Ireland. The fourth is square mile. These areas represent 

in North America What part of the least desirable lands for man’s oc- 

North America? These four areas cupations and homes (Fig 4) Yet 

have more than one hundred twenty- within these lands are considerable dif- 

five people to the aveiage square mile, ferences in the number of people. In 

They have two-thirds of the popula- some of them we could tiavel for days 

tion of the world, but only one-tenth and not see a single person. Can you 

of the land surface They are regions point out any such areas? In others, 

of many occupations. Man’s activi- small scattered settlements would he 

ties in these areas will require careful found (Fig. s)- Name places of this 

study. Notice particularly the small type In our study of economic geog- 

areas with more than one hundred raphy we shall study the occupations 
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of these small settlements They 
show simple and sti iking i elationships 
of man’s work to his land Then 
study aids us in undeistanding more 
complicated regions 
Geography Studies’ Relationships. 
In this chapter we have made various 
statements and asked several ques- 
tions about the distiibution of popu- 
lation throughout the woild Our aim 
is not simply to learn that the four 
areas of dense population aie m the 
north temperate zone and near the 
oceans, our aim is to leain why this 


IS tiue Economic geogiaphy gives an 
undeistanding of different paits of the 
woi Id from the point of view of occu- 
pations of man It explains why some 
people live by fishing and why some 
glow rice and tea It shows the i ela- 
tion of land sill face, lainfall, tempera- 
tuie, plants, soils, minerals, and bodies 
of watei to man’s woik. As a back- 
ground for understanding occupations, 
we shall first study briefly the ele- 
ments of man’s enviionment in i ela- 
tion to the geneial distiibution of peo- 
ple tliioughout the woikl. 



Negro Village on the Magdalena 

Fig 5 In ilua hot lainy Lind, with many insects and diseases, we find few people 
per square mile But nature lias pioviclecl a greater variety ot food than for the people 
living on the Macken/.ie 




Comte’ty of W C Mendenhall, United States GeoloQical Survey 

The Deseri, Southeastern California 


Fig 6 Climate is one of the chief influences on man’s occupations Areas with 
less than ten inches of ram have very few people The lack of ram and the strong winds 
make life difficult here People and animals cannot survive; even the few plants are 
buried with drifting sands 

CHAPTER II 


GEOGRAPHIC MEANING OF THE DISTRIBUTION OF THE 
WORLD’S POPULATION 


Environment and Man. Eveiy ob- 
ject in the world shows some effect of 
its environment. The greater the in- 
telligence of an organism, the more it 
feels the influences of its enviioninent. 
Thus, man shows greater interest in 
his habitat than any of the animals; 
and because of an understanding of his 
environment man has come to be the 
most widely distributed form of ani- 
mal life. A lordly lion taken from the 
savannas of Africa to the forests of 
Alaska would quickly die of cold and 
hunger ; a polar bear transferred from 
a Greenland ice floe to the Amazon 
River would soon perish of heat and 
hunger In contrast, man is able to 
live with more or less comfort in le- 
gions which differ even more than 


those suggested above because his in- 
telligence gives him a remarkable 
power of adaptation to environment 
not possessed by the lower animals. 
Despite this adaptability, men gather 
in areas of dense population. Clearly, 
men prefer certain types of land 
Elements of the Natural Environ- 
ment. In studying man’s relationship 
to the earth, we recognize six major 
elements of the natural environment. 
They are; (i) rehef or surface of the 
land, (2} climate, (3) vegetation, (4) 
soils, (5) minerals, and (6) water 
bodies. To assist you in recognizing 
these relationships we shall consider in 
this chapter the major elements as 
they affect the distribution of the 
world’s population (Fig. 6). 
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Fig 7 In our study of man’s occupations wc shall refei constantly to the major 
In what two continents are the central portions made up of mountains or plateaus? 


Relief: Highlands and Lowlands 
Study the relief map of the world 
(Fig. 7). Give the names of the large 
plains areas of each of the continents. 
Compare this map with the population 
map Are the regions of densest popu- 
lations of China and India lowlands or 
highlands ? Of Europe ? Of southern 
Canada? Of the United States? Of 
southern South Ameiica? In tlrese 
areas name at least six river valleys 
that have many people. These rela- 
tionships emphasize the value of cer- 
tain lowlands and valleys as places 
for men to work. Why do men 
flock to these lowlands? Where 


do you find large lowlands in North 
America with few people? In South 
America? In Asia? Can you sug- 
gest reasons for this lack of popu- 
lation ? 

Locate and give the names of the 
large uplands and plateaus. Which 
continent is chiefly plateau land ? 
Wlrat upland or plateau area in North 
Ameiica has a dense population? In 
Europe? In Asia? Name the upland 
and plateau areas in these continents 
that have few people. 

Locate and name the chief mountain 
areas of each continent. What moun- 
tain areas in South America have many 





Afttr Ilabenicht, Qoode ai\d Philip 

relief features of the world. What four continents have great central lowlands or plains? 
Name four great plains of Asia, three great highland areas of South America 


people? In Africa? In western 
Europe ? 

You have found that men live in 
regions other than the lowlands In 
the case of lowlands, densely peopled 
areas lie in many latitudes. In Asia 
one begins near the Equator, in Eu- 
rope the thickly settled United King- 
dom almost touches 6o degrees N 
Uplands and plateaus offer a marked 
contrast as the centers of population. 
Why do the Sibeiian uplands have less 
than two people to the square mile 
and the Deccan in India more than 
one hundred twenty-five? The an- 
swer shows also why the Amazon low- 


lands and the Congo basin have so few 
people in comparison with the low- 
lands of southeastern Asia, northwest- 
ern Europe, and eastern United States. 
The answer is climate. In equatorial 
latitudes, an upland attracts people 
because its altitude makes it cooler 
than the lowland This stands out es- 
pecially in South America, where the 
densest populations of the republics of 
Venezuela, Colombia, Ecuador, Peru, 
Bolivia, and Brazil live in mountain 
aieas. These statements introduce 
the effect of two factors of the natural 
environment on population distribu- 
tion. 
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Fig 8 How many large areas are {here in the world having less than ten inches of 
many are there with more than eighty inches per year? Which of these areas have less 
of more than eighty inches of ram per year? This rainfall map includes the precipitation 


Climate; Rainfall and Man Com- 
pare the average annual rainfall map 
of the world (Fig, 8) with the popula- 
tion map Each of the leading four 
areas of dense- settlement receives 
more than twenty inches of moisture 
per year. Does too much rainfall 
limit population? Lands leceiving 
more than eighty inches per year in 
most cases have fewei people than 
those which have between twenty and 
eighty inches. Most of the people of 
the world live in regions with an an- 
nual lainfall of twenty to eighty 
inches. The food crops that men need 
most do not glow well in too wet or too 


dry climates, unless they are giown 
under irrigation 

What 1 elation exists between the 
rainfall and population in the plateaus 
and mountains of cential Asia? Pla- 
teau of Arabia? Sahaia? Western 
Australia ? Western Argentina ? Why 
does the population deciease from 
eastern to central Asia? Nearly one- 
/third of the lands of the earth are too 
dry foi many permanent settlers 
Most of the land where the rainfall is 
less than ten inches a yeai is without 
many people But there aie excep- 
tions; compaie the population and 
rainfall maps for the following aieas; 



Alter Goode, Phihp and Bartholomew 

rainfall per year? Which of these areas have less than two people per squaie nule? How 
than two people per square mile? Do you find any regions of dense population in areas 


that falls m the form of snow 

Indus Valley, lower Nile Valley, south- 
ern California, the coast of Peru Why 
do these areas of little rainfall have 
many people (p. 163)? 

Compare the population and annual 
rainfall maps for the following areas . 
the Amazon basin, the west coast of 
Colombia, and the island of Borneo. 
In these areas more than eighty inches 
of rain, high temperature, and dense 
vegetation cause unhealthful condi- 
tions; white people do not wish to 
live there Some ai eas in southeastern 
Asia with more than eighty inches of 
rain have many people of the yellow 
race. These people seem to stand bet- 


ter the uncomfortable conditions and 
diseases that result from much rain 
and high temperature. 

Climate: The Ejects of Tempera- 
ture. Approximately 6 per cent of the ^ 
lands of the world are too cold to 
produce crops. Can such lands sup- 
port many people ? Such cold is unat- 
tractive to man and it prevents the 
growth of plants or animals in suffi- 
cient numbers to provide much food 
This is especially true in cases like the 
ice-capped lands of Antarctica and 
Greenland, or of northern Canada 
(Fig 9). 

In lands that are always hot some 
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TEMPERATURE REGIONS 

|*LW*(S HOT ( ; ' ' ,| |IOT5IWIgRS-COL0 WHieRS 

|hot SUMMEHS- MILO WINTEBS [T 71 oO°I- wihters-milo sumi«$ 
|hot summers- cool winters I ; ' 'I cao wihters-miuo summers 

JcOLO WTERS- COOL SUMMERS 
POLAR LIMITS OF WHEAT 



Fig g. You need to know temperatures as well as rainfall and relief to understand 
are too cold for v/heat, people have to depend largely on animals of the land or sea and a 


areas have great numbers of people 
and some very few Point out ex- 
amples of each Java and the Deccan 
ailndia are always hot and have many 
people. These people do not belong to 
the white race , many of them are rice 
farmers , they need heavy rainfall and 
high temperatures for their rice and 
other crops. Where are the two great- 
est areas that are always hot ? Nearly 
one-fourth of the lands of the earth 
have terapeiatures so high that they 
are largely avoided by white people. 

How many of the four densely set- 
tled regions of the earth are entirely 
in areas that are always hot? How 
many are in the following three areas 


together: cool winter and mild sum- 
mer, hot summer and cold winter, hot 
summer and cool winter ? These areas 
in the Northern and Southern Hemi- 
spheres include about two-fifths of the 
lands of the earth and have about foui- 
fifths of the people. Yet broad spaces 
in these areas have few people. Point 
out some of them ; tell why they have 
few people. In the densely settled 
belts lie the richest and most highly 
developed regions of the most power- 
ful countries on the globe. These 
areas have changeable weather; fre- 
quent changes of winds, rainfall, and 
temperature, with frequent storms 
stimulating activity. Temnerature. 


Ajter Barthohmcw, JhrherUoix, and BarMns 

why people live and work as they do Trace the limit of wheat production In areas that 
few vegetables for a living. 

an excellent guide to man’s activities, lations of North America, Europe, and 


IS not the whole cause. Every part of 
the earth is influenced by lelief, rain- 
fall, minerals, and vegetation. 

Relationships of Vegetation. 
Plants, being living things, obviously 
resemble human beings in regard to 
some of their requirements. Plants, 
like men, show adaptation to types of 
climate. But the climates pioducing 
the best developed plants may not be 
those most attractive to the principal 
peoples The Amazon region a,nd the 
Congo basin have what type of vegeta- 
tion (p. 234)? The map shows one 
kind of vegetation which includes 
within its boundaries the leading popu- 


eastern Asia. What other factor of the 
natmal environment does this imme- 
diately suggest? We see, therefoie, 
that some connection exists among , 
relatively low-lying lands, rainfall 
between twenty and eighty inches, 
moderate variable temperatuies, the 
temperate forests, and the world’s 
principal countries. 

With a large eaith to live in, why' 
do men congregate in one main belt 
around thewoild? In ancient times,, 
when that belt had few important' 
peoples, there were five chief reasons 
They were food, shelter, clothes, tools, ‘ 
and means of transportation. In the 
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broad-leaved temperate forests man 
found the best combination of these 
requiiements and a stimulating cli- 
mate 

These forests contained many kinds 
of food wild fruits, animals, and 
birds Even today we need to go only 
twenty miles fiom laige cities to 
gather wild strawbeiries, raspberiies, 
and grapes Forests furnished shekel 
and fuel For clothes, the early man 
used the skins of animals. From the 
skins, wood, and other pioducts of the 
forests, men could manufacture nu- 
meious objects. Lands with such for- 
ests had many rivers along which the 
forest-dweller traveled, and which fur- 
nished fish, watei, and power Truly, 
for primitive men the forests made a 
good home. So good a home was such 
an environment that in time the popu- 
lation grew greatly and the forests 
were cleared for crop lands 

The great grasslands of the world 
permitted easy travel , they could sup- 
port millions of cattle and sheep and 
produce huge crops Men gradually 
spread into them from the forests 
Although fertile, the giasslands lacked 
the atti active combinations of the foi- 
ests, chiefly because they had few ma- 
terials for shelter, offered little protec- 
tion against enemies, and the smaller 
rainfall produced fewer rivers There- 
fore, men kept their centers in the for- 
est lands as they peopled the grass- 
lands Today man still lives in the 
regions where some of the temperate 
forests once grew. He has cut down 
much of the forest and has excellent 
means of communication with the 
grasslands from which he gets much 
food. Compare the grasslands (p. 6o) 
with the population map Are the 
grasslands of central Asia areas of 
sparse, medium, or dense population? 


Of Australia^ Of southern South 
America? Central Brazil? West-cen- 
tial Noith America? Of the Sudan? 
In the sections on soils, minerals, and 
water bodies, you will find additional 
leasons as to why certain areas have 
many people with different occupa- 
tions 

Soils. Relief, climate, and vegeta- 
tion all add restrictions to the types 
of land where men may live. Soils 
further limit the distribution of popu- 
lation, especially agricultural peoples 
The great river plains of the world 
show how soil makes a difference even 
m the heait of a densely populated 
legion The iiveis, although destiuc- 
tive at times, frequently renew the life 
of soils along their banks, as they 
bring fiesh soil materials fiom their 
headwater districts In the world’s 
great areas of den,sest population, no- 
tice the effect of the Yangtze River in 
China, the Ganges in India, the Nile 
in Egypt, the Po in Italy, the Missis- 
sippi in the United States. In ini- 
gated distiicts the decisive effect of 
soils IS veiy clear The watered soil 
has farms and people, the dry soil re- 
mains deseit. No wonder we have the 
' phrase, " Egypt is the Nile , the Nile, 
(/Egypt.” As we draw our examples 
from smaller and smaller areas, the 
powei of soils to affect population be- 
comes more and more clear. Many a 
farm of a few acres proves this for it 
generally has a pioductive well- 
drained portion used for crops Also, 
it has pasture on poorly drained or 
stony soils. Another section may be 
sandy and produce satisfactory crops 
only with heavy fertilization. These 
crops may be unusually good because 
sandy soils warm so quickly On a 
larger scale, paits of the United 
States illustrate the same idea. Thus, 
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u 


the productive well-diaincd soils of the 
Mississippi basin yield most of the 
crops The less productive, shallow, 
and often pdoily diained soils of the 
northeast, as in the noithern Great 
Lakes states and in New England, 
yield hay and pasture so that the lead- 
ing agricultuial industry is dairying 
On sandy soils, we find heavily ferti- 
lized truck gardens such as those of 
New Jersey and Long Island. 


mines of Chuquicamata, where fifteen 
thousand people woik This district 
lies in one of the most barren deserts 
of the woild Electrical power has to 
be brought a long way from the coast 
Fuel comes from California or north- 
ein Peru Fresh water is brought sev- 
enty miles m pipes from the high 
Andes Food is cairied m over scores 
of miles. Laborers come fiom even 
greater distances (Fig lo) What 



Copper Plant av Potrerillos In Northern Chile 


Fro 10 As at Chuquicamata, everything used in this desert mining 
camp comes from the outside The camp is one hundred miles fiom 
(he sea, high up m the Andes, and m the center ot a great desert Even 
with many mining camps, what is the population density of this region? 


Mineral Resources. The effects of 
mineral resources on the distribution 
of people and their activities are of 
utmost significance today. Because of 
minerals we find people in large com- 
munities where all other features of 
the natural environment may be un- 
pleasant The land may be mountain- 
ous, the climate harsh, theSyegetation 
useless, the soils sterile, y^toousands 
of men will toil to secure l^neials. 
Look at northern Chile on the popula- 
tion and rainfall maps (pp. 4-5) In 
northern Chile lie the famous copper 


other mineral in large quantities 
comes from this legion (p 294) ^ 

The products of the mines give us 
another reason for people living in 
large numbers in northwestern Europe 
and east central North America. 
These two areas produce about 90 per 
cent of the world’s coal, pig iron, and 
steel — materials which encouiage in- 
dustry and help cause the dense popu- 
lation The people gained so much 
wealth from manufacturing that they 
were able to obtain sufficient food by 
transporting it from distant regions. 
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Water Bodies ana Woild Transpor- 
tation. Veij" simply we state, ‘‘ they 
weie able to obtain sufficient food by 
transpoiting it from distant regions” 
Yet that statement condenses many of 
the leasons for the gieat progiess 
made by the woild m the last century. 
The steamship, steam engine, and lail- 
road are only a little moie than one 
hundred years old The tiansporta- 
tion that these inventions gave the 
world supplies one of the best clues 
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ests devoted theii energy to manufac- 
turing, the people in the plains could 
take care of the food problem Thus 
arose an exchange of pioducts on a 
new laige scale, resulting from differ- 
ent geogiaphic conditions, and form- 
ing the basis of woild rommeice 
With this cleaily in mind, look at 
the population map The aieas of 
dense population lie near the sea and 
most of them have gieat liveis In 
other words, water bodies stiikingly 


Couitc'iy oj Wallace W Atwood 

Fig II Up-steeam Teanspoetai'ion on the Yangtze Kiang 


as to man’s dense peopling of forested 
areas, which today cannot produce 
enough food to keep the inhabitants 
alive In addition, with the new trans- 
port facilities many men could leave 
their forests and venture into the open 
plains. If the plains did not piovide 
materials for buildings, the forests 
could, because they contained not only 
timber but coal and iron from which 
many other necessities could be manu- 
factuied. So if the people in the for- 


influence the distribution of popula- 
tion. 

Notice how closely the railroads of 
the world suggest tlie cliief population 
areas. This means that the gi eater 
the means for transport, or the greater 
the means for exchanging products 
of different geographic regions, the 
more people. Where many people 
have lived for centuries in produc- 
tive land and have not developed 
important rail systems, the areas are 
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not veiy important commei dally. 
China has an enoimous population, 
but a poor system of railways. The 
great Yangtze and Hwang Ho rivers 
and the many canals, while they offer 
means of transportation, cannot serve 
as well as i ail roads because the service 
is slow and undependable (Fig. ii). 


When famine strikes the country, 
thousands of people pei ish of hunger, 
chiefly because they cannot obtain 
food Thus we learn that transport 
facilities, mmeial resouices, sods, vege- 
tation, climate, and relief influence 
greatly the distiibution of people and 
how they make a living. 


EXERCISES 


1 In taking up the activities of eco- 
nomic geography it is desirable to have 
in mind the distiibution of population 
in each continent. Judging from our 
study of the relation of environmental 
conditions to population, what would 
you consider as the three areas in the 
Northern Hemisphere that most favor 
activities and modern civilization^ 

2. Pick out four aieas of a similar 
type, though much smaller, in the 
Southern Hemisphere Would you in- 
clude southeastern Brazil m one of the 
regions? 

3. What elements of the natural en- 
vironment favor man’s activities in each 
of these areas? Refer to the text and 


the maps and list the elements as fol- 
lows level feitile plains, a rainfall of 
twenty to foity inches, etc 

4 List the various factors that ex- 
plain why nearly one-half of Asia is 
spaisely populated 

5 In South America the great cen- 
Ual portion and the far south have few 
people Why? 

6. In .-Hnca there are two broad areas 
with almost no people List the factors 
that explain the lack of people in these 
two aieas, 

7. Why does North America have two 
laige areas with very few people? 

8 Why does most of Australia have 
few people? 
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Stacks of Furs, Rampart House, Yukon Terriioky, Canada 

Fig 12 The furs are ready to be shipped to market in London, England The 
stacks contain fourteen thousand turs — muskrat, bear, beaver, wolverine, fox, ermine, 
etc 0 \er all northern Canada the chief occupations are hunting and fishing What 
handicaps has this region that cause the people to hunt and fish? 


CHAPTER III 

THE OCCUPATIONS OF ECONOMIC GEOGRAPHY 


We have seen that man lives in 
giedtei numbers in some places than 
in others because of the influence of 
rainfall, lelief, and other factors We 
have learned also that occupations 
differ in various places. The occu- 
pations embraced by economic geog- 
raphy include eight main classes. 
They are hunting, fishing, grazing, 
farming, forest activities, mining, 
manufacturing, and commerce These 
we shall use as the plan for study. 
The first six aie termed basic occupa- 
tions, because they directly utilize 
elements of the natural enviionmenl. 
Manufactuimg is related to all six, 
but in greater degree from hunting to 
mining Thus, tlie preparation of fish 
for food involves little change. To 
prepare iron for use requires a long 
series of manufacturing processes. 


Commeice is vital in keeping the 
modern world m iimning order. If all 
means of trade and tianspoitation 
failed foi one month, millions of peo- 
ple would die foi want of food, watei, 
and clothing A large city icquiies 
the products of thousands of square 
miles from eveiy part of the woild. 

Hunting and Fishing. These ac- 
tivities aie the simplest, the most 
widespread, and in dollars and cents 
the least impoitanl of the eight 
classes They show diiect adjust- 
ment to the environment. On one 
hand, to hunt or fish requires a mini- 
mum of ec[uipment On the other 
hand, when people follow such occu- 
pations, they generally are forced 
into them on account of certain handi- 
caps of theii land (Fig. 12). The 
fisherman has only to catch the fish ; 
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Courtt.'iy of Wile anil WullaLe 11 \fwood 

LoroTEN Islands is’oR\\Av 


Fig 13 Racks of codfish being dned for the large fish-eatmg populations of west- 
ern and southern Europe These rugged cold islands depend entiiely upon the fishing 
industry The people Imng here cannot choose from a wide range of occupations 


he does not even have to feed them. 
Three miles from shore, by interna- 
tional law, the sea belongs to every- 
one. Fishing is a dangerous life but 
all over the globe men risk their lives 
to fish for food. 

The chief fishing peoples live m 
lands of few lesources; for food they 
must go to sea Rough land and pool 
soil, as in New England and in the 
islands off the west coast of Canada 
and south of Alaska, turn the people 
to the sea. Norway and Newfound- 
land are too rough and too cold foi 
many crops (Fig 13) Different f 10m 
these examples, are the fishing indus- 
tries of England and Japan There 
the huge population living on small 
islands needs all the foodstuffs obtain- 
able and also makes it hard for men 
to find work on land 

Grazing. Where people gain a live- 
lihood from grazing, the adjustment 
to the natural environment also is 


close, but dependent on the vegeta- 
tion. Glazing is a higher type of oc- 
cupation than hunting and fishing 
The herdeis must supply and take 
care of domesticated animals m older 
to utilize the only plentiful food re- 
source of their region Unable to eat 
grass, man uses the animals to change 
vegetation into food, fibers, skins, and 
bones 

Grazing peoples contend with hard- 
ships as great as those found in 
hunting and fishing A piimitive 
herder is more likely to die of starva- 
tion than a primitive fisherman He 
must constantly move his abode in 
ordei to avoid staivation, for his ani- 
mals quickly eat the grass in any one 
place. Thus he becomes a nomad, al- 
ways in search of green pastures and 
water. 

These features appear even in the 
great cattle ranches of western United 
States, the parapa of Argentina, the 
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High-grade Cattle, Argeniina 


Courtesy of JI. Q Olds 


Fig 14 Uruguay and Argeniina supply neaily fifty per cent of the world's ex- 
ports of beef In these countries the grazing industiies lead all other occupations 


veld of South Africa, and southeast- 
ern Australia, where the industiies in 
economic development are far above 
nomadism In many counti ies, grazing- 
industries constitute one of the lead- 
ing souices of commerce. Uruguay, 
with an area of 72,150 square miles, is 
one gigantic cattle and sheep ranch, 
devoting more than 80 per cent of the 
land to the grazing of cattle and sheep 
(Fig 14) The land can produce 
many crops, but the world so de- 
mands animal products that the 
Uruguayans, still depending upon 
this rather primitive occupation, aie 
among the richest people on the globe. 

Farming. The farming peoples oc- 
cupy fertile land. Several of the most 
thickly settled areas of the world re- 
sult from the adaptation of the land 
to farming, India, Japan, China, and 
Java show how faming supports dense 
populations (see Fig. 106, p. 141). 
Farmlands support many people be- 
cause food plants, acre for acre, will 


nourish more people than any other 
type of food We eat meat because 
we like it and because the animals 
concentrate the energy of many in- 
edible plants into the meat which we 
consume To make one pound of 
beef, ten pounds of hay and ten 
pounds of com are used in the United 
States The pound of meat in the 
form of a juicy siiloin steak gives 975 
caloiies Ten pounds of corn, as corn 
meal, gives 16,350 calories No won- 
der beef is expensive and no wonder 
farming areas have more people than 
grazing lands In eastern Asia, where 
half of the world’s people live, the 
Indians, Chinese, Japanese, and East 
Indians are too numerous and too 
poor to devote their farms to tlie rais- 
ing of animals for food. They eat the 
plant food directly in order to obtain 
its full food value. 

Farming developed long after the 
first three classes of occupations noted 
above. Careful study shows farm life 
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to be complex. It was one of man’s 
greatest discoveries. When men 
learned how to farm, they took a big 
step forward in freeing themselves 
from the dangers of their environ- 
ment Farmers could grow enough 
food to last for a year , they escaped 
many of the dangers of the hunter, 
fisherman, and grazer, they devel- 
oped permanent homes. The farmer 
was interested in what happened to 
his land and he formed agreements 
with his neighbors to piotect his 
rights Such an action gave civiliza- 
tion a wonderful stimulus, foi it led 
people to think of themselves as 
groups as well as individuals In time 
the formation of larger and larger 
groups caused trade to increase. Be- 
cause they could buy products from 
Others, farmers could begin to special- 
ize This further encouraged tiade 
and the size of the groups 

Forest Activities. Some of the peo- 
ples dependent upon forests are among 
the least civilized of the world At the 
same time forests aie necessary to the 
most highly developed countries. 

The vast tropical forests hold primi- 
tive peoples. A chief reason is the 
difficulty of transportation. Hot sun 
and heavy rains produce thick forests 
where vegetation grows so fast that 
primitive people with few tools can 
hardly maintain even a footpath. 
Hence, each small group lives by it- 
self and provides its needs. Another 
cause is the amount of food in these 
forests. In some parts of the world 
people live almost wholly by collect- 
ing wild, foods In such lands nature 
IS too generous and men show little 
progress (Fig. 15). 

The temperate forests have more 
civilized peoples Nature here showed 
itself less generous. Men had many 


Tropical Rain Forest British Guiana 

Fig 15 The forest Indians show little 
signs of progress They live from the 
fruits of the forest, the fish of the 
streams and from a lew crops poorly 
tilled The tropical forests supply a va- 
riety of products for use in temperate 
lands 

needs taken care of, but what foods 
could they find m the wintei when 
snow covered the ground? Owing to 
the necessity for providing food and 
fuel in advance the forests exerted a 
civilizing influence on man resembling 
the effects of the farm. Indeed they 
encouraged farming They stimu- 
lated industry What were men to do 
during the long months of winter? 
Nature provided many kinds of ma- 
terials for industry, and for unde- 
veloped peoples the forests gave the 
most easily utilized of all fuels — ■ 
wood 

As industry progressed population 
increased and the forests had to be 
cut to make room for farms and set- 
tlements Today the lands that once 
had magnificent forests which helped 
the natives to advance have lost much 
of the tree cover Now the important 
forest industries lie a long way from 
the cities. Generally they occupy 
lands too cold, too infertile, or too re- 
mote for present-day settlement in 
large numbers. But their relation to 
the original centers of forest life is 
closer than ever for they supply the 
more populous lands. 

Mining. For a long time mining did 
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not make xip one of the distinct classes 
of occupations, ft lepresented only 
an adjustment of the otheis, it con- 
sisted essentially of gathering min- 
erals like gold, silver, and copper to 
be made into simple utensils, tools, 
and ornaments At that time people 
could not live by mining If mineials 
were found near places which had 
been settled for othei occupations, the 
people used the ores as they could, but 
their piesence was not a cause of 
settlement 

Corapaie the situation today 
Think of the millions of miners and 
the million'- of non and steel workers 
VI ho depend upon minerals Mining 
is now one of the most necessaiy of 
all occupations In the United States 
the annual value of mineial products 
is practically as great as that of coin, 
hay, wheat, cotton, oats, and potatoes 
combined It is seventy times as 
large as the value of a year’s output 
of our fisheiies. 

Because of the usefulness of mineral 
products mining is widespread (p. 
284). It occurs under more kinds of 
natural environment than any other 
occupation. It hardly recognizes 
any obstacles Coal mineis in Eng- 
land work under the sea, copper 
miners in Peru work three miles 
above sea level Tin miners in the 
Stiaits Settlements labor where the 
thermometer aveiages So degrees or 
more for the year. In the interior of 
Alaska the gold mineis endure a win- 
ter with nights often more than 40 
degrees below zeio The gold miners 
in the desert of western Australia re- 
ceive water through a pipe line three 
hundred fifty miles long 

Manufacturing. All modern peo- 
ples need and make use of manufac- 
tured pioducts, yet the world has only 
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two chief manufactui mg regions (p 
337) They are west cential Em ope 
and east cential Noith America 
These regions have the world’s best 
facilities for manufactui mg These 
coi respond closely with two aieas of 
dense population Originally both had 
forested lands which, as we have seen, 
encouiaged industiy Both have 
many kinds of pioducts Both have 
tianspoitation facilities and tiade 
However, in spite of all these advan- 
tages, without two mineials these re- 
gions would not be the woild centers 
that they are They have coal in 
huge quantities to supply powei for 
the factoiies and iion ore to make 
tools, building materials, and espe- 
cially supplies for transportation 
Also they generate electiicity fiom 
watei or petroleum. Aigentina af- 
foids a good example of a country 
lacking coal and iion It has eleven 
million people, but tluee-fouiths of 
the manufactui ed goods used come 
fiom othei countries. 

klanufacturing on a laige scale thin 
appeals as one of the most highly 
complicated occupations. It is the 
most difficult to start foi it requires 
more exacting conditions than the 
otheis When a Kiighiz sheep heidei 
m the steppes of Asia finds one spot 
unsatisfactoiy, he and his family pack 
up their belongings and move with 
the flock. A factoiy, in contrast, le- 
quires much capital and must be lo- 
cated so that it will do business 
in one spot foi many years The 
failure of a large establishment may 
throw fifty thousand laborers out of 
work. 

Commerce. For the development of 
a gieat manufacturing region good 
transportation facilities are impor- 
tant Picture a giant modern plant, 
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equipped with every modern device 
of lighting, speed, and safety In it 
twenty-five thousand men prepate for 
the day’s work. An an plane view 
shows that the factory lies near a 
watei body and has raihoads and 
highway connections The possibility 
of transportation fiecjuently deter- 



Gatun Locks, Panama 


Fig 1 6 Foui small electric engines 
are towing the boat through the locks 
The completion of this canal rearranged 
completely the tiade routes for many 
regions, especially for those in western 
South Amenca and western North 
America 

mines the location of an industiy in 
a place where some of the original 
conditions may have been unsatis- 
factory For this leason you may see 
gieat swamps like those near New 
York City filled in to provide sites for 
factories. New York City has such 
fine facilities for ti ansportation on 
land and sea that it pays to undertake 
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such projects even though the initial 
cost IS enoimoub (p 6) 

What IS the function of transporta- 
tion? To supply it why do men dig 
canals, diedge harbors, fill swamps, 
drive tunnels, and blast away hills? 
Briefly, transportation makes the 
earth moie useful to man (Fig i6) 
Some legions pioduce wheat, others 
bananas, but wheat lands will not 
glow bananas Ti ansportation makes 
possible an exchange of these piod- 
ucts How do the eleven million peo- 
ple ill .A.rgentina obtain the manufac- 
tures they need? They have cattle 
lanches and fauns of wheat and corn. 
England has few cattle (compared to 
its population) and not enough food 
Cl ops, but enormous factories Argen- 
tina secures manufactures for foods, 
England foods for manufactures 
Such e.xchanges, effected through 
ti ansportation, give us commerce on 
a large scale It amounts leally to 
giving lands the advantages of geo- 
giaphic conditions which they may 
not have. It tends to leave to each 
geogiaphic legion the work for which 
it is best suited The greatei this 
tendency, the gi eater the number of 
people engaged in transpoitation or 
commeice. 


EXERCISES 


What eight classes of occupations are 
listed? Which are represented in your 
community? Locate the general aiea 
represented by the several pictures of 
this chapter. Upon what do the occu- 
pations 111 each area depend? The dis- 
cussion of the elements of the enviion- 
ment of the previous chapter and the 
maps will help you. On a sheet of paper 


make a table including the eight occupa- 
tions, as follows' 

Reiomces 

oj the Piodmls 

Envii onmcnl of the 

Occupaho.i U^r_d OuMpations 

I Hunting Wild animals, Meats, furs, 
buds, etc skins, eggs, 

feathers. 


2 . 




PART II 

THE FISHERIES OF THE WORLD 





Cifurt(6U of H Thnlkcld Ecluardi,, Jr, 

A Fishing Village on the Labrador Coast 


Fig 17 On this cold, rocky coast the people can choose to woik at few occupa- 
tions, most of them fish, hunt, or farm a little Note the fisheimen s huts and the 
racks for drying fish Note that the houses, sheds drying racks, walks, and the small 
fishing boats are made of wood, one of the important resources of fishing regions Locate 
this place on the map, page 30 


CtlAFTER IV 
WHY MEN FISH 


Fishing an Old Activity. Fishing is 
one of the oldest occupations of man. 
Almost any place where men lived by 
the sea, rivers, or lakes they obtained 
food from the water Today theie 
aie fishermen in many parts of the 
world in lands coveiing more degiees 
of latitude than are available for any 
other single occupation. At the Equa- 
tor, the people of the East Indies catch 
gieat quantities of fi.sh Far beyond 
the Arctic Circle the Eskimos make 
fish one of the few main foods Far 
south of the Antarctic Circle intrepid 


sailors, mainly fiom Noiway, pursue 
w'hales 

Wealth of the Waters. The sea is 
very generous Foi thousands of 
years fishermen have caught fish 
Aleii did not have to care for the fish 
as they did for animals They easily 
prepared fish for eating, also they 
dried and salted fish so that they 
could store as much of this food as 
necessary for future use. Fish meant 
a great deal to early peoples before 
the world had refrigeration and trans- 
portation facilities to bring meat, 
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flour, or other foods to their homes. 
To obtain new supplies the fishing 
folk often would ventiue far from 
shoi e In this way tliey gi adually dis- 
covered new lands 
I'ishing and Maritime Activity. 
The best example of the way the sea 
drew men to new lands developed in 
tlie Mediterranean Sea which favored 
the early voyages of fishermen. Its 
comparatively small size meant that 
the sailor seldom lost sight of land. 
Its islands and peninsulas afforded 
protection from great storms. Largely 
because of these advantages, one' of 
the peoples living on the Mediter- 
ranean, the Phoenicians, explored 


The knowledge of the resources of 
fish, lands, and people of the sea was 
of rmmense value to the Phoenrcians 
Because of it, in their time, they be- 
came the leading commercial nation 
of the world The Phoenicians, accus- 
tomed to life in boats as fishermen, 
made the best and most numerous 
sailors. Long before Columbus was 
born the Phoenrcians sailed through 
the Strait of Gibraltar onto the Atlan- 
tic as far as England. 

Even today coimtries with impor- 
tant fishing industries are among the 
chief commercial countries. To have 
a,^.rner,drant marine a Gountry"”mrj[_st 
have sailors and the best trainirrg 
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Ajtr) Atki.Qod, Guodc and Philip 


Note the relation of the great fishing regions to the ocean currents 


fishing. Good fisheimen and theie- 
fore good sail9rs are partly responsi- 
ble for England’s position as a com- 
mercial nation. Norway, facing the 
world’s best fishing grounds in the 
North Sea, has moie vessels in com- 
paiison with population than any 
other country. It is estimated that 
the boats belonging to Norway could 
hold all its people at one time and 
that one-fifth of its people are in the 
shipping industiy. In the United 
States the early dominance of New 
England in commerce, with the intro- 
duction of the fast clipper ship, had 
its beginnings in the fishing industry 
and the conditions that favored the 
industry. 


B.ysic GEOGRAPHIC CONDITIONS 
AND FISHING 

We have seen that fishing dates 
from ancient times and that it has 
materially aided the advance of mari- 
time peoples in spite of the fact that 
fishing is one of the most perilous oc- 
cupations Fishermen enduie great 
hardships, few living to ripe old age 
if they stick to fishing all their lives. 
In some fishing settlements the in- 
habitants throw floweis into the sea 
on Memorial Day. Why do men 
choose fishing for an occupation? 
V|;ovftr,ty of Land. Merely living on 
the sea does not always lead people to 
fishing as a principal occupation Men 
will make fishing their chief means of 
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Courtc’iy of National Develoiptnent Bmcau, Canada 


Shipbuildinc,, Lunenburg, Nova Scotia 

Fig ig An important occupation m many fishing regions is the lepairing and 
building of fishing boats On the left a schooner is being repaired and on the right two 
new ones aie being built. 


obtaining food only when they cannot 
find food in'better ways (Fig 17). 
Poverty of food lesoiuces on land en- 
courages fishing Norway has only 
2 ^ per cent of its land in ciops and 
I per cent in pastuie, Japan has 15 
per cent of its area in aiable land, but 
almost none in pastuie Both the 
Norwegians and Japanese are great 
fishermen. Of Newfoundland’s two 
hundred seventy thousand people, 
nearly seventy thousand aie fisher- 
men, thirty-three hundred farmeis, 
forty-five hundred mechanics, and 
twelve hundred miners 
'^arbors and. Boats. We have seen 
that the temperate forest areas of the 
world have fewer food resources than 
the tropical forests or the grasslands 
when under cultivation. So we should 
expect to find fishing a more common 
occupation among people in cooj cli- 


mates than among those in Central 
America The forests in themselves 
offer other suggestions Not only do 
they grow where rt is cool, but gen- 
erally they grow on the poorer soils, 
often on rocky soils in mountainous 
1 egions Suppose these mountains met 
the sea in gieat broken cliffs, what 
wmuld you say as to the advantages 
for fishing^ On the world maps of 
relief and vegetation find the places 
in the Northern Hemisphere where 
forests cover mountainous coasts 
which have numerous small indenta- 
tions. They are’ (i) the western 
coasts of the United States, Canada, 
and A]a.ska, (2) the Atlantic coasts 
of North America from Chesapeake 
Bay to northern Labrador , (3) north- 
western Europe, especially in the 
northern parts of the British Isles and 
in Norway, (4) eastern Asia, in. 
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Japan, and in the mainland from 
Korea north. Locate these lands on 
the map of fisheries (Fig i 8 )^'The 
four gieatest fisheries of the world 
are found in these areas because un- 
productive 01 insufficient soils drive 
the people to the sea, because the 
coasts have piotected harbois, and be- 
cause the forests, which impede travel 
inland, yield material for boats (Fig 

19) 

The Fish. Another reason explains 
the lank of the four leading fishing 
regions Luckily for these legions, 
which have few food lesources, favor- 
able conditions foi the growth of the 
best food fish occur neai shore 

Fish food IS moie abun dant in shal- 
low water than in the deep sea , there- 
fore most fish live along coasts and 
over shallows or “ banks ” in the open 
ocean, but not far from land. The^../ 
tempe rature of the water makes a 
great diffeience in the character of 
fish life Waim wateis generally have 
fewer fish of one kind, but moie kinds, 
than cool waters. In New England, 
where fish aie more used than in any 
other pait of the United States, a 
large market may have one hundred 
varieties of sea food. In Havana the 
markets offer as many as three hun- 
dred fifty kinds and in Japan the 
housewife may choose fiom si.x hun- 
dred kinds. In cool wateis the fish 
tiavel in colossal numbers in schools 
which is one of the most significant 
leasons for large-scale fishing indus- 
tries. Besides, the cool wateis have 
few poisonous 01 dangerous fish 
whereas tropical waters contain many. 

In addition to running in schools, 
some cool-water fish help the fisher- 
men by ascending riveis in large 
mmibeis. 

'^ypes of Fishing. These vaiious 


habits of fish and other sea life ac- 
count for thiee mam types of sea 
fishing, banks fishing, coastal fishing, 
and open-sea fishing Each of the 
typeb has considerable impoitance 
The banks fisheries, however, over- 
shadow the others in value to man 
Before we take up the geographic 
conditions foi these types it will be 
instinctive to consider the life of a 
people who depend almost entirely on 
hunting and fishing for their food 
Their wmy of making a li'dng is one of 
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Si’Ei.NG AND Summer Seal Hunting, 
Greenland 

Fig 20 Hunting is the thief occupa- 
tion of the Eskimos From the sea ani- 
mals — seal, walrus, nar-^hal, bulga, and 
bear — the Eskimos obtain most of their 
food The existence of the family de- 
pends upon the success of the hunt 
Uppet Utok hunting takes place in the 
spring when the seals come up on the ice 
through holes to bask in the sun The 
hunter mounts a small sail and a gun on 
a tiny sledge and pushes it before him 
until he is close enough to shoot the seal 
Lower Seal hunting in kayaks is very 
hazardous. After the ice melts, the Es- 
kimos hunt the seals from kayaks with 
spear and gun. Note the large float made 
of a seal skin This float, attached to the 
spear by a long string, keeps the seal or 
walrus from getting away when stiuck 
with the spear. 
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the simplest example"? in economic 
geogi aphy of the eflect"? of animals, of 
sea and land, and of climate Poveity 
of land explains almost then entiie 
life They aie nomads who follow the 
food somces in the sea, as the Kirghiz 
nomads accompany theii animals 



Courtesy of Donald B Ma< MtUan and 
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A Winter and Summer Eskimo Vil- 
lage, Greenland 

Fig 21 Winter villages are located on 
slopes accessible to smooth ice and hunt- 
ing grounds and near icebergs foi fiesh 
water, Summer villages are located near 
water with abundant seal and safe for 
Icayak paddling, near bird rookeries, and 
near a fresh-water stream from land ice 
The lupik is made of many seal skms 
tanned and sewed and stietched over 
poles The tupiks are occupied from 
about the first of May to the middle of 
October The igloos are made of stone 
and covered with moss and grass The 
Igloos are permanent, being repaired 
each season before occupancy but the 
tupiks aie put up each spnng In a land 
of no trees, little grass, and so much 
snow, ice, and sea do you wonder that the 
people live largely on animals, fish, and 
birds? 

THE ESKIMOS AND THE SEA 
Intelligence of Eskimos, Although 
having a primitive type of civilization 
the Eskimos are regarded as among 
the most intelligent peoples of the 


globe Indeed, iinlcbs an Eskimo is 
clever he does not live long The en- 
vnonment makes life so hard that 
only the strongest and most lesouice- 
ful can find food Most of then time 
IS used in hunting for food and cloth- 
ing (Fig 20). An Eskimo tent con- 
tains veiy little fuimtuie, the people 
have little time foi interests othei 
than keeping themselves fed and 
clothed Hence their civilization in 
compaiison with oius seems simple 
and nnadvanced, but this does not 
mean that they aie less intelligent 
Considering how pool a land they 
have, some of their tools and weapons 
are wonderful 

‘Eskimo Land. Nearly all the Eski- 
mos live along the shores in arctic 
Noith America Etah, one of the best 
known of theii villages, lies less than 
one thousand miles from the North 
Pole Fiom Alaska to Greenland 
theii land is most inhospitable. From 
the land they obtain caribou, musk- 
oxen, foxes, hares, and biicls. In the 
shoit summer season the continuous 
sunshine makes the land astonishingly 
gieen, but during most ol the year the 
noithland is piactically a frozen des- 
eit (Fig. 21). Theiefore, the Eski- 
mos depend chiefly on the sea. It 
gives them most of their food and 
most of llieir clothing, fuel, and tools , 
even their boots and the tents in 
which they live during the summer 
are products of the sea. Yet the Es- 
kimos catch only a few fish. The 
mammals of the sea keep E,skimos 
alive. 

Importance of Sea Mammals. 
Without the seal, wall us, and polat 
bear, life for men in this part of the 
woilcl would be nearly impossible. 
The seal to the Eskimo lepresentS 
much more than the staff of life in the 
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sense that we use this phrase when 
speaking of bread. When he goes out 


*%’«' J 



r 










Courtciy of Donald B MacMillan and 
Amerunn Museum oj Nulural 


Fig 2 3 Without his dogs the Eskimo 
would be unable to travel from one hunt- 
ing ground to another, to move his family 
from one village to another when food 
gives out, to cache quickly the meat of 
the seal or walrus he catches on the ice, 
or to kill bear, caribou, or musk ox 


to hunt seal, the Eskimo uses the 
water-tight kayak which is made of 
sealskin sti etched ovei a framework 
of walrus and whale bones From the 
animal’s carcass he obtains many 
pounds of good meat and fat or blub- 
ber, much of which he stores for sea- 
sons when he cannot go hunting 
Some of the fat is used for fuel. In 
addition to its use in kayaks, the 
skin makes fine material for mittens, 
boots, summer coats, tiousers, and 
tents The Eskimo’s handsome and 
hard-working dogs also are fed largely 
on seal meat (Fig 22). 


EXERCISES 


I Study the map of fishing legions 
of the world (a) Where are the great 
fishing regions of the world? {b) Why 
are they relatively near the land? 
(c) What lelation exists between the 
fishing regions and the population map? 
{d) Vegetation map? (e) Rainfall 
(/) Relief map? (g) What rela- 
tion exists between ocean currents and 
the fishing regions? 

2. (a) What are the basic conditions 
for a fishing industry? {b) WTiat thiee 
types of sea fishing are there? (r) 
Which IS the most important? Why? 


3. (a) In what ways does their en- 
vironment make the Eskimos “ eaters of 
raw flesh ” ? In a brief statement give 
the character of their environment 
{b) Explain the 1 elation of the environ- 
ment to then method of fishing and 
hunting The map will help you. (c) 
What land animals do Eskimos use? 
{d) What sea mammals are important 
to them? (e) In what ways do they 
make use of the seal? (/) Why are 
there no Eskimos in the Southern Hemi- 
sphere? 
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Co , London, 1923, pp. 243-282 
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(1926), 303-306 
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“The Aictic Fox” — L, J (Apiil, 
1932), 43-48 

“Sailing Labrador Seas” — H, 11 
(1931), 391-403 

“In Polar Lands” — H, II (1931), 

425-439 

An* Interesting Book — -Stefansson, V.: 
Hunteis of the Gieat Noith. 




Courtesy of National Development Bureau, Canada 

Fishing Fleet, Lunenburg, Nova Scotia 


Fig 23 On the map on page 39 find the banks to which these schooners go for 
fishing How far may they travel? What would be loaded on the boats before they 
sail for the banks? 


CHAPTER V 

THE BANKS FISHERIES 


Characteristics of Banks. What 
aie “banks”? In geneial, those 
garts of the ocean less than one hun- 
dred fathoms (six hundred feet) deep 
belong to the banks The greater 
part of such depths lie near conti- 
nents, they indicate an underwater 
extension of the continental land mass, 
and are known as the continental 
shelf 

What does this mean to fish and to 
the economic geographer (Fig 23)? 
'f. The banks lie near land, so peonl e 
do not have to go farJ :o fish "2 The 
banks lie near the mouths of ri vex's 
and fish on the banks obtain much 
food^ from them. 3 Conditions in 


such areas greatly favor the growth 
of the planls. on which smaller sea 
animals live , the plants require both 
sunlig lit, which does not have much 
power deeper than six hundred feet, 
and certain chemic al el ements brought 
by fresh water from the land 4 As 
the larger fish, such as men ...e at^eed 
on the sraaller__flsh which in turn fe ed 
on the vegetation of the sea, the 
parts of the ocean witli best conditions 
for plant life will have most, large 
fish. We find the best conditions in 
the cooler gajls of the sea On p. 30 
point out the major banks Tisheries 
5. Fish con^iegate in millio ns to feed 
on the banks of the higher latitudes. 
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Courtc’iy of Bncrpi ^y^he and Wallace TF Atwood 
Fig 24 Codfish, Lofoten Islands 


Three other impoitant reasons ex- 
plain man^s gt eater development of 
the banks of the higher latitudes: 
6. The few food resources of many 
of the coasts. 7. Fiesh fish spoil very 
quickly in warm lands When an 
Indian on the Amazon River 01 on a 
tropical island catches fish, he must 
eat them within a few houis or im- 
mediately preserve them. He cannot 
go out to sea for several days and 
continue taking fish In cool climates, 
fish keep better and vessels may stay 
at sea for days while the ice whidi 
they carry keeps fish in good condi- 
tion 8. Europe and North America 
contain millions of people whose re- 
Iigion compels them to eat fish on 
many days ” “* 

Banks of Rorthweslern Europe. 
Nearly half of the fish caught for 
market in all the Atlan tic comes from 
the banks of the North Se a. Here 
the fishgouen from the British Isles, 
France, Belgium, Holland, Germany, 
penmark, Norway, and Sweden for 


centuries have leaped a uch harvest 
of sea life. 

In conditions favorable to a fish- 
ing industry, the Noith Sea has no 
ecfuaL- In few places over its area of 
one bundled fifty thousand square 
miles does its dep th exceed -si x ^hun- 
dred feet. The average depth is. only 
three hundied fifty feet. Its best 
paTf 7 TKe"'ramburngggex^ank, has 
water only between fifty and one hun- 
d ied feet de ep.. Land almost sur- 
royjldilileliiai^ so that many large 
rivers biing much fi esh-wat er food. 
Many kinds of fish abound in enor- 
j mous schools. About nine-tenths of 
the catch are herring , codj^and JhadU 
dock The climate of all the ad- 
joining coasts favo^preservatio^j of 
the catch, the natural Jce.jiiJij[aia^ 
still bei ng us edmlarge quantities 
The coasrs have an abundance of 
small harbors_ and their natural vege- 
*tation liiducTes many trees .suitable for 
sea Cl aft. The land is unable t g sup - 
port the people , thus encouraging, fish- 
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m southern New England-' What mountains and plateaus nearly reach the sea here? 
What kind of summers does this region have? 


iiig, and the huge pop ulation pf.nor.th- 
west Europe constiti^s. affine market 
for a l^ e^il e" industiy. 

Great Britain , owing to its favor- 
able location and its large populatioa, 
accounts for more than half of the 
huge catch. A hundred thousand men 
anTrequiied to man the British fish- 
ing fleets of a variety of craft. Great 
Britain has more stream trawlcis than 
all other countries combined To 
handle the-enormous catch many ports 
have developed elaboiate facilities. 
The most important, and it is the 
greatest fish market in the world, is 
i Gdmsku. . this town lies only one hun- 
dred miles from the rich Dogger \ 
Bank. Other ports with large fishing 
activities are Aberdeen, Hull. Lond^, 
Lowestoft . Yarmouth Milford, and 
F leetwoo d . ’ 

The North Sea has only part of 
the fisheries of northwestern Euiope. 
The Balti^.,.S£a.. offers much shallow . 
water for fishing. The whole coast 
of N orway has v aluable fisheries. 


Norway has such s cant popula tion, 
and such i i ch fis heri es th at it annually 
exports two-thirds iff, jjs, fish pr oducts.. 
The banks about the Lbfoten Islands 
have an important codfis^ industry 
(Fig 24) Every spring thousands 
of people go to these islands to helpj 
catch the teeming cod About half 
of the people catch fish, while the re- 
mainder, mostly aged folk, women, 
and children, clean the fish, salt them, 
and lay them on the locks in the sun 
to dry South of the Lofoten Islands 
stretch many herring fishing grounds. 
About Stavanger centers the world- 
renowned Norwegian sardine^ indus- 
try, The Faroe Islanfls and Icel and, 
hive valuable banks. 

Banks of Eastern North America. 
While they lack some of the advan- 
tages of the European banks, the 
fisheries of New England and the 
Maritime_Provinces of .Canada are 
i mportan t. On the Grand B a nk 

gather from the United States, 
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Fig 26 Codfish Drying, Digby, Nova Scotia 


Canada, and many countiies in Eii- 
iq pe . The banks between the lati; 
tildes o f Nan tucket a,nd the eastern 
c oast o.f I^wfoundland _have the 
world’s g reatest codfis'h jpdustrv (Fig, 
2 S)- 

The relationship of land and sea 
resembles norihwes tern Europe>^ -The 
banks have an area of about seventy 
thousand s quar e miles,, more than 
half of this is liTthe Grand Bank. 
The banks are smaller than” those of 
the NprA Sea Many rivers, includ- 
ing the Skiawrence,. assure the fish 
a supply of fresh- water food, the 
coast has innumerable small inden- 
tations. Conditions of climate and 
naturaL-vegetaliQn _add' lb TheXdvam ‘ 
tages foi fishing The coastal lands 
are even poorer in food resources than 
northwestern Europe. Newfoundland 
and Labiador depend almost entirely 
upon fish for a food supply. 

But these banks do not lie near so 
ihuge a population as that of Em ope. 
Besides, many of the near-by people, 


especially in the United States, are 
wealthier than those acioss the sea 
and can affoid to eat a gi eater vaiiety 
of foods Therefore, these fisheries 
do not produce so much in value as 
those in Europe. What aie the lead- 
ing fish poits in this aiea? 

The banks of Noith Ameiica fui- 
nish chiefly sack haddjock, mackerel, 
ha libu t, and hake. Tf you live in New 
England’ or the h'faiitime Provinces of 
Canada, you know which of these is 
most important. The first settle- 
ments in America were aided by the 
wealth of codfish in the nearby waters. 
Think of the name of Cape Xlod- 
As the cod grows best in cold waters, 
the fish abound in the more northern 
banks. The fishermen of Newfound- 
land and Labiador, therefore, take 
cod th an all the o the rs of these 
banks. Huge quantities are dried in 
the s im a nd sent to many parts of the 
world (Fig 26). 

I Cod-fishing on these banks is one of 
I the most dangerous of occupations. 
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Courteey o/ United States Coast Guard 

Blasting an Iceberg The International Ice Patrol on the Grand Banks 


Fig 37. These huge bergs are a menace to the fishermen as well as to ocean ships 
The small boat is like a dory in which the fishermen work as they take the fish from 
trawl lines The sea was very calm when this picture was taken 


The perils lie in the natural conditions 
of the water over the banks and in the 
methods of fishing, particularly on the 
Grand Bank In addition to being 
one of the stormiest and foggiest re- 
gmns of the world", the Gi and Bank is 
crossed Tiy" The busiest steamship 
route_s_ In the dense fogs, the gigantic 
tiansatlantic liners frequently demol- 
ish the small fishing craft and the fog 
prevents the rescue of the luckless 
fishermen. Icebergs are another men- 
ace (Fig. 27) The type of fishing 
adds to the danger 
Two methods are used in fishing on 
the banks — by schooner and dories 
and by steam trawlers After the 
schooner anchors on the banks, two 
men go out in a dory. Each dory has 
a “trawl” half a mile or moie in 
length to which shorter lines with 
hooks are attached The crew of two 
lets out the trawl, the hooks having 
been baited in the schooner, and 


passes the day removing fish and re- 
baiting the hooks. The trawl is held 
on the top by floats, the lines sink to 
the bottom At night, or when the 
doiy is filled with fish, the men leturn 
to the schooner and prepare for the 
next day’s work. It is hard work. 
Many fishermen use a trawler, a boat 
with engines and larger than a 
schooner Powerful trawleis drag a 
huge net along the bottom until filled 
with fish , then it is drawn up and the 
fish are taken out and packed on ice. 
Trawlers can fish only on sandy banks. 
Why? Schooners and trawlers stay 
at the banks for days and weeks. 

Banks of Eastern Asia. One of the 
countries in eastern Asia has more 
than twice as many fishermen as the 
United States, Canada, England, and 
Norway combined These one and 
one-half million fishermen have three 
hundred sixty thousand boats, yet 
less than one hundred of the craft are 
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steam trawlers The people m this I its people and it could not have be- 
country e^ thiee tunes as much fish_^ come a powerful commercial nation 
per peison ardoTEoseTrTthe United | The wateis about Koiea, the Kurile 
S't^to ”^ecalTiiow the factors of the Islands, and Sakhalin contain the best 
natural environment which lead peo- fishing giounds, but the haidy fisher- 
ple to make fishing an important oc- men in their small vessels seek fish for 
cupation What countiy is this where thousands of miles noithward along 
fishing means so much? the coast of Asia The moie impor- 

One can haidly pictuie J^anjwith- tant fish are cod, _hen mg, ^ sardines, 

out thinking immediately of the sea and mackecel. Besides these', Japan 

The extension ~"of 'J^pnn through consumes great amounts of fish that 

thirty-five- degiees of l atitu de., the do not frequent tlie other principal 

shape of the empiie, thousands of is- Jianks fishei fes of the world These 
lands, long coast line, and lough lands species, especially the bo nito, w hich is 
biing.iiJai^_£mt of tW people related to thejunsy and the yeJlow- 
3 ii'ectj:Qntact witF the„ sea. If you ,tail,„come to Japanese markets be- 
spent a vacation anywheie in Japan, cause of the nearby wateis of the 

jiou would think of the sea at practi- waim Japanese cm rent. 

:ally every meal Japanese farmws In Japan more than in any other 
cannot afford to devote their tiny., country fish provide food in twm ways, 
farn^ jto the 3ising_of_ animals To Besides the usual method, fish add to 

feed so many mo uths, ciops_mmt oc- the food supply by^iiriching the spilj, 

cup y as . much_of IhfiJaiid as-possibleT The Japanese save eveiy sciap of fish 

This is a small aiea in mountainous lefuse and use many inedible fish to 

Japan For meat. sMy jnilhpn peo- feijilize their farms ^ In this way 

p ie depe nd primal il y u pon the sea_^_ Ihey have maintained foi centuries the 
Without it, "Japan" could not suppprE. productivity of their lands. 

EXERCISES 

1 (fl) What are banks fisheries? (6) 25. (c) What fish are caught here? 

Where aie the chief ones? (c) Why do (d) Why is fishing on the Grand Banks 

fish congregate by the millions to feed a perilous occupation? (e) Explain 

on the banks of higher latitudes? how fishing is done by dories. By 

2 (a) From the maps, pictures, and trawlers. 

text list eight factors that make north- 4, Piepare a talk on fishing with a 
western Europe a great fishing region schoonei on the Grand Banks; include 
(b) What per cent of the land of Nor- the piepaiation for the tup, the trip to 

way is in crops (p. 32)? (c) In pas- the banks, the catching of the fish, and 

ture (p. 32 )^' (d) Why are one-fourth then prepaialion until the ship returns 

of the people of Newfoundland fisher- to port 

men? (e) Why do fishermen choose the 5. (a) What conditions bring a large 
shallow waters for fishing? (/) What pait of the people of Japan in contact 
fish are caught here? with the sea? (6) Why do so many 

3. Study the map of banks of North people of Japan have to turn to the sea 
America, (a) How do they differ from for a living? (c) Why does Japan have 

the banks of the North Sea^ (b) An- few animals? (d) Wliatpart of Japan 

swer the questions undei Figs. 23 and can be used for farming — arable land 



RANKS OF EASl’FRN ASIA 


43 


(p. 32)? (e) Where are the chief fish- 
ing grounds^ (/) What fish are caught? 

6 Now write in outline form all the 
physical and economic factors that favor 
the gieat development of the banks fish- 
eries. Why are there no great banks 


fisheiies in the Southern Hemisphere? 
To answei this question fully consider 
both the physical and economic condi- 
tions presented by the maps you have 
studied. 
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Coxiitesy oj Reginald Oicutt and Travel 

Sorting Sardines on the Coast of Portugal 
Fig 28 Why should this region have an important fishing industiy? 


CPIAPTER VI 

COASTAL AND FRESH-WATER FISHERIES 


The sea is especially generous neat 
its shores. Every mile of seacoast has 
some fish Wherever people live on 
coasts we find fishing The industry 
may not be large in places where the 
land is productive, but even heie the 
inhabitants devote a little time to 
fishing for~a change in food or for 
sport Where fish abound laige in- 
dustries have arisen such as the 
salmon industry 

Two habits of fish explain the great 
value of the coastal fisheries In 
studying the banks fisheries we dis- 
covered the significance of shallow 
waters, cold currents, and food le- 
sources brought from the land. These 
attractions cause many species of fish 
to spend much time cruising near 
shore. In New England great quan- 
tities of cod, haddock, halibut, mack- 


eiel, and heriing are caught in shallow 
water Certain species of fish live 
largely in the sea but ascend fiesh- 
watei streams to spawn. This habit 
gives us the valuable salmon and stur- 
geon (chiefly in the Volga basin) in- 
dustries and several lesser ones in- 
cluding the alewife, smelt, and shad 
At times the fish swim upstream in 
such numbers that they vii tually trap 
themselves Salmon deteriorate as 
they ascend the rivers, when they 
reach spawning grounds they are use- 
less for food. Therefore they must 
be caught near the mouths of rivers./ 
Coastal fishing differs greatly froin 
banks fishing It has comparatively 
lil.tl&.<la nger. for the fishermen seldom 
lose sight of land. In addition, quan- 
tities of fish are caught bj^ tiaps , 
wheels, 01 set lines. W eirs, lafgelraps, 
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Cowtf'^y of WallacL W Atwood 

Fishing on the Shore or 


Fig 29 The people on the beach are pulling in a net filled with se%eral kinds of 
fish Sailboats are coming in after a day of fishing 


into which fish may swim but rarely 
leave except to go to market are com- 
mon on many coasts. Traps, one of 
the most important devices for catch- 
ing fish, aie veiy destructive 
Sardine and Tuna Fisheries. The 
catching of sardi nes and tuna (tun- 
ney) has been impmtarit for thou- 
sands of years (Fig 28) To catch 
the tuna many expeditions of the 
Phoenicians and Greeks to many parts 
of the Meditei ranean and Black seas 
were made These fish furnish the 
most dangerous kind of coastal fishing, 
but as they live in the warmer or less 
stormy regions of the ocean the fish- 
ermen do not suffei hardships like 
those of the banks fishermen The 
world’s best sardine and tuna fishing 
grounds lie off s outhern C ali fornia an^ 
the co asts of western Europe, in the 
^ayj of Biscay, the__AtlantiCj, and the 
westCTn'" tedi terranean. Does the 
name of the Island" of jar dini a^ sug- 
gest anything to you ^ Fish packed as 
^rdines c ome from many colder areas 
"Gut in reality the cans contauuaaiiy. 


species which are not sardines Japan 
has a huge industry of this Ty pe""' 
(Fi^ 2*9). 

In the United States the sardine in- 
dustry started in 1875 It has grown 
so rapidly that now this country pro- 
duces nearly half of the world’s sai- 
dines The fish come chiefly from the 
wateis off northeastern^ Maine and 
southern California Maine sardines 
aie really young sea hen mg The 
coasts of that state are studded with 
thousands of weirs used to trap these 
fish The California fisheries have the 
pilchard, a fish like the French and 
Portuguese sardine Here the fish are 
caught in huge nets laid out about a 
school of fish near the surface. Sin- 
gle hauls have contained as many as 
one h undr ed tons of sardines,. Cali- 
fornia sardines account for half of 
this country’s output. 

Tuna fishing is found chiefly in the 
Mediterranean Sea and off southern^' 
California In the California waters 
the blue-fin ti|na_^and yellow-fin tuna 
may weigh as much as six hundred 
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pounds In the Meditenanean they 
sometimes top one thousand pounds 
In California tuna fish are taken with 
strong hook and line and purse seines 
hlany vacationists go tuna-fishing be- 
cause of the thiilling fight which the 
huge fish give when hooked. 

The canning of sai dines and tuna 
makes these fish paiticulaily useful. 
Canned sardines go to all pai ts of the 
world Besides furnishing food to 
the fishermen and distant people, the 
fish give employment to thousands of 
workers on shore In the United 
States the value of canned sardines 
and tuna exceeds .'^2 5,000,000, a sum 
twice as large as the value of all fresh 
fish landed at the three leading fish- 
ing ports of the Atlantic — ^ Boston, 
Gloucester, and Portland 

Salmon Fishing If all fish had the 
habits of the salmon, fishing would 
lose much of its danger and would at- 
tract many mote people Like the 
alewife, shad, and smelt, the salmon 
Igives man one of his most easily gath- 
ered foods. The fish alway s return 
when full grown to _thej.iver where 
thjjr*TOre join Fishermen irieiely 
have to wait until the fish return So 
easy is the catch that without regula- 
tion by the government the market 
would be oversupplied and the fishing 
would quickly become unpiofitable. 

The salmon is a cold-water fish. 
The important salmon fisheries lie in 
the northern . Pacific^ the American 
along the coasts of western United 
States, Canada and Alaska and the 
Japanese along the coast of Siberia, 
chiefly about the Amur River. , 
f For a long time salmon fishing has 
been a leading industry in noithwesl- 
ern North America In early days 
nearly every river north of San Fran- 
cisco had its runs ” of salmon. At 
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Catching Salmon, Columbia Rivee, 


Obegon 

Fig 30 The Columbia River is the 
chief stream in the United States for 
salmon fishing What other streams 
along this coast arc important? When 
are salmon caught? 

present few rivers have commercial 
“luns”, overfishing has caused de 
pletion , dams are a menace , fish lad- 
ders are a joke; stream pollution is 
destiuctive. The biggest supplies aie 
in Biitish Columbia-and. Alaska ._The 
Alaskan salmon industry accounts foi 
thiee-fifths. olihe vitlue of the terri- 
tory’s exports. Foi the native IndfanS 
tSe's’almon is even of greater signifi- 
cance, since they depend almost 
wholly on this fish for food, smoking 
and storing large amounts during the 
1 uns ” from May to October. 

If man did not know how to can or 
cure fish, the salmon industry of 
North Ameiica would not have be- 
come so important The nearby lands 
have small populations and the best 
fishing ai eas lie in rocky and cold dis- 
tricts generally unfit for settlement. 
The tin can, however, Las made 
salmon the piime commeicial fish of 
North America. The coast has nu- 
merous canneries, usually located near 
river mouths; to them thousands of 
workers come in the spring when the 
“ runs ” start. The fish are caught 
by seveial kinds of nets, traps, and 
fish wheels (Fig. 30). The wheels, 
common in the swift streams, make 
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fishing easy ^ The force of the stream 
turns the wheels and the wire baskets 
drop hundreds of salmon, some weigh- 
ing fifty pounds, into a boat anchored 
below. Some of the fish go to market 
fresh, but the majority go to canneries. 
Although open for only a few weeks 
each year, canneries in the United 
States and Alaska put up S5 Q,qdo,Poo 
worth of salmon. Salmon canned in 
Alaska, the United States, or Canada 
IS known all ovei the wmld. 

Tropical Fisheries. In tropical 
lands fishing nowhere has reached so 
advanced a state as on the banks of 
the northern oceans Nevertheless, 
tropical peoples eat quantities of fish,| 
much of it caught locally by crudej 
methods and a great amount imported 
from the banks fisheries 
Many environmental factors tend 
to retard fishing in low latitudes. The ’ 
climate helps fertile soils yield so I 
much plant food that the need fori 
fish is not felt. Moreover, high tem- 
peratures make it difficult to keep 
fish. The climate certainly does not ' 
encourage the hard work which ac-^'' 
companies fishing on a commercial i 
scale Too easy a life, such as exists 
in parts of the tropical lands, kills in- 
centive. Thus the people of many 
warm lands have failed to develop 
boats capable of staying at sea for 
long periods. 

\ Despite these handicaps, tropical 
lieoples do fish in the sea, generally 
near shore. ''Many fishermen ply their 
trade in southeastern Asia, especially 
in the ■"Dutch East Indies and the 
coastal waters' of the great deltas of 
the Song-ka, Mekong, Irrawaddyk-aMl 
Ganges nvef iTand" around the islands 
of th^Pactficr’"All of us know of the 


skilful fishermen of the South Sea 
Islands who use only a spear for 
tackle Besides, these lands buy large 
quantities of pteseived fish The 
poit of Singapore in Biitish Malaya, 
an importing point for a large area, 
each year receives more than one hun- 
dred twenty-five million pounds of 
dried and salted fish Why do these 
peoples catch and import fish in the 
face of the many handicaps ? Anyone 
who has lived in the Far East or in 
the low latitude islands of the Pacific 
could quickly answer He would tell 
you what fish means in a land where 
meat is scarce, either because there are 
too many and too poor people to give 
the land to animals or because the 
climate does not favor them. Fish 
and rice correspond to your meat, 
potatoes, and bread. 

Fresh-water Fisheries. The rivers 
of the woild play an impoitant role 
in the fishing industry. The fresh 
water they bring to the sea is vital to 
the growth of the plant life which 
largely supports fish , the tremendous 
amounts of organic materials which 
they give to the sea add to the food 
supply of fish The lucrative salmon 
industry depends on rivers. More- 
over, the rivers are the only habitat 
for many kinds of valuable fish. 

Among less advanced people, rivers 
are a leading souice of food. Most of 
the American Indians caught the food 
fishes of the rivers and lakes. In 
South America the Indians and other 
people of the lowlands devote much 
time to fishing in the rivers. In Africa 
the abundance of fish in many rivers, 
as well as the fertility of the soil, 
accounts for numerous large villages. 
The rivers of southeastern Asia have 


1 In Alaska gill nets lake 2S per cent of the fish, purse seines 20 per cent, and traps more 
than ?o per cent, in some places the use of wheels Is prohibited by law. 
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f'Di/r/rsy nf Japanese Tourist Ihiteau 


Cormorant Fishing for Trout, Nagara River, Japan 

Fig 31 The cormorant fisherman handles from si'c to twelve cormoianls on strings 
attached to the birds’ necks The bird dives for and captuies the fish, which stays in 
the gullet because of a ring placed aiound the bird’s neck to prevent the fish being swal- 
lowed Each bird may catch one hundred or more fish an hour, if fishing is good How 
does this picture help you understand the importance of fishing in Japan? 


fiesh-water fisheiies many limes moie 
valuable than some of those about 
their deltas 

One of the world’s foremost fresh- 
watei fisheries lies in the Great Lakes 
although compared to the ocean fish- 
eries it does not seem very significant. 
Whitefish, tioiit, pickerel, and lake 
herring aie as familiar to the people 
of the Great Lakes legion as cod, had- 
dock, halibut, 01 mackerel to those in 
New England. The United States and 
Canada yearly pioduce moie than 
?io, 000,000 worth of fresh-water fish. 

In Europe the principal fresh-water 
Rsheries are those of Russia, wheie the 
laige rivers like the Dnieper/ Don, 
Vojga^ and__Ural still haye many'lsh 


even aftei yeais of oyer-fishmg 
iCaviar, made fioin the roe of the stur- 
|geon, is the best known fish pioduct 
of this legion and has woi Id-wide 
fame Like seveial other species in 
these riveis the stuigeon actually 
comes fiom the Black Sea and the 
Caspian Sea 

Possibly the most valuable fiesh- 
water fisheries in the world belong to 
QllT^and Japan (Fig. 31). In a 
legion having "io many people, fish 
have extiaordinaiy impoitance Not 
only are enormous -quantities taken 
from the liveis, but the Chinese lead 
the world in fish farming, raising mil- 
lions of pounds of goldfish and many 
kinds of carp in small ponds. 


EXERCISES 


1. (a) Where aie the great saidine 
and tuna fisheries? (3) How are these 
fish caught? (c) How are they pre- 
pared? 

2. (a) Work up a report foi class on 
the salmon industry; include the salmon 
and its habits, the factors which make 
the Pacific coast the great fishery, catch- 
ing the fish and preparing them. Con- 
trast the methods of catching cod, 
salmon, sardines, and tuna. 


3. (a) What handicaps do tropical 
regions have for the development of a 
large fishing industry? (3) How do 
tropical fisheries differ flora banks fish- 
eries? 

4. (a) Where are the principal fresh- 
water fisheiies of North America? ( 3 ) 
Of Europe? (c) Of Asia? (d) By 
what methods are the fish caught? (e) 
Why does China have fish farming? 
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CoiDteHy of EticTcf Wxhe 

Floating Whale Station at Spitzbergen 

Fig 32 On the map pages 30-31, locate the chief whaling giounds How many 
whales can you count in the picture? 


V ‘ 


If » .’i 

..J®.. - '• . ■. 


CHAPTER VII 

MISCELLANEOUS FISHERIES 


Whaling. In the city of New Bed- 
ford, Massachusetts, is one of the 
most interesting museums in the 
United States. Connected with it is 
an old whaling vessel located on thef 
estate of a family which became 
wealthy from whaling. Today we re- 
gard the boat as a relic of a once great 
New England industry, for in 1850 — ■ 
the peak year — the harboi of New 
Bedford was the starting point for 
almost four hundred such craft. 
Other important whaling places were 
NaotuGfeet and New Lon dgn. Con- 
neatkii],. Whaling gave New Eng - 
lan^_jaae of the most profitable and 
exciting-occupations of the ninefeenth 
century. In the twentieth centuiy 
whaling still has plenty of excitement 
and is profitable on a reduced scale, 


but not in New England. The story 
of the decline of whaling furnishes 
the economic geographer a valuable 
illustration of the effects of the ruth- 
less exploitation of a natural lesource 
and the discovery of new resources. 

The whale, which is not a fish but 
a wai m-blooded maming .1, is a great 
rover The largest of all animals, the 
whale can live anywhere in the ocean 
but it prefeis cold waters. As a result, 
the ea'rly~v^lers traveled the high 
seas for many month s on a single 
voyageT^rsulng wliales in every part 
of the open waters of the arctic and 
antarctic regions. The long absence 
from home ports was only one phase 
of what was probably the hardest 
work of all sea occupation^. But the 
capture of a whale, weiglang-as much 
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as fifty to seven ty tons, meant large 
profits Many ineiTalso went whal- 
ing for the adventuie Often they 
had more than they expected Their 
woik took place largely in c old_ 
waters , beset by storms, and a flip of 
a whale’s tail could destroy the s mall 
boat fiom which the ha^oon was 
thrown. After subduing the wlial^ 
the men had more laborious tasks. 
Imagine the work of cutting up one 
of these monsters in a heaving sea of 
icy_waters' Then came the render- 
ing of blubber into whale oil^ the 
principal product, used in early days 
for la mps At one time the oil was 
worth more than a dollar a gallon and 
a single boat sometimes returned with 
more than $ ioo,oqo worth. Obtaining 
whalebone and ambergris added to 
the work. So many whales were 
taken that ships had to make longer 
and longer voyages to find new 
grounds and the whale seemed on the 
road to extinction 
During the Civil War the New 
England whaling industry received a 
serious setback as many ships were in- 
volved in the hostilities and sailors 
joined the northern navy, A few 
years later, kerosene made whale oil 
as a fuel practically obsolete in the 
United States. Today this country 
has very few whaling vessels and these 
sail chiefly from Sa ^Franci sco to the 
nni them Pacific N orwa y^na^vJeads. 
the^wiirld -in- whaling 
The Norwegian whaling industry is 
an up-to -date business, with incor- 
porated enterprises as in a real manu- 
facturing industry Many of the 
ships are huge, of many thou sand 
tons, and are floating factorie s . 
equipped with many l aboi -saving de- 
vices (Fig. 32). Powerf ul hai poon _ 
camions are used ; one ship in a ciuise 


of eight months caught three hun- 
dred ivhales A ntarctic waters now 
furnish the great jybA!ing__giounds, 
especially near the South Shetland^ 
South Orkneys, and South Georgia. ~ 

Every o unc e of the whale todayTias 
some use The rngat and bones, 
which formeily, weie_J;hrmyn__away, 
are ground and made imo fertiljz^ 
Sometimes stock feed is made from 
the %sh. Whale oil, sperm oil, spei- 
maceti, ambergiis, and whalejoone^ 
have found new uses In addition, 
the whale has good meat which people 
eat in lands having limited meat re- 
sources, like Japan, China, and Nor- 
way. The tail when pickled is con-' 
sidered a delicacy. _by_ Orientals, 
American whalers on the Pacific pre- 
pare large numbers for the Far East- 
ern market. 

Sealing. Whales were saved fiom 
rapid exteiminatiqn largely by the 
discovery of petroleum Fm seals 
would probably'ha’ve become a rar ity, 
except for strict mtei national l aws 
The beautiful fur seal gave great 
piofits and caused men to hunt them 
ruth lessly . 

Years ago the fur seal lived in 
many parts of the ocean, chiefly in 
col d wa ters. Today a genuine seal 
coat represents a large sum of money 
because few seals of this type remain. 
In South America, for example, seals 
abou nded in the cool wa ters jaL the 
western coast al cu r rent and had breed- 
ing groui^ from nea r_the E quator tp 
Cape Hor n. At present, the principal 
seaTherd of South America lives near 
Lobos Island near the mouth of the 
'iSSiS^er, where Uru^ay maij}- 
tain a strict conlmLof-Kunting. 

■Tn’*the Northern Hemisphere, where 
the leading sealing grounds lie, the 
fur seals gather chiefly in the Pribilof 
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Fic 33 Seals on Pribilof Islands 


Islands owned by the United States 
TdTESe islands of the Beiing Sea the 
se^s,. used to come by the million^ 
Aftei the United States purchased 
Akska, the government granted to 
seveial companies the righ t to hunt 
t he seals . These companies so lapidly 
and thoughtlessly _slai^htered the ani- 
md s that by 1 9 io_Um govei nmeiilTiad 
to m ana ge the_industyy in_order_to 
pre vent t he extermination of the seala 
A year later, an international agi ce- 
ment by the United States, Russia, 
Japan, and Gieat Britain stopped all 
open ivater or pelagic sealing Now 
only the three-year-old males are 
killed while onThFId and s where the 
seals, gathei to breed in late suramei. 
As a result the herds on th?Pribilof 
Islands have multiplied sixfold since 
1910 Here the cold waters, many 
fish, and lonely lands of few people 
favor them Other seal grounds be- 
long to Russia in the Commander 
Islands and to Japan in Robben Island, 
As with the whale, eveiy part of 
the seal now has a use^^ The skins 


from the Pribilof Islands eventually 
go to St. Louis," the Center of the 
American Yaw-Tui industry (Fig 33) 
The Aleut Indians, wh6"'inEabit paits 
of the Pubilof IslcindSj.eat some of the 
meat, some is fed to the .blue foxes 
laised on thesmislancia, _by man, and 
the residue mak^s oil and Jertilizer 
The hair seal lias suffered a fate 
similai to that of the fur_seaj. Be- 
cause of the wholesale killing of the 
seals a foimerly veiy _profi tab le in- 
diistiy has been reduced to one., that 
often does not pay the expenses of a 
I voyage WhaJ^r-emains-jof this in- 
dustiji^^elongs chiefly to the coasts 
of NewfOTndlaiidJJ~X^ “and 

Gre’enlgjjd.~'TIiIIaiKi_ leather are th'e 
pTincipal products. ' 

Shell Fish and Crustaceans. The 
abundance of food from the sea has 
no better illustration than the large 
numbers of oysteis, clams, s callops, 
l obsters, crabs, an d shrimp easily 
available for man’s use. Shell fish 
(oysters, clams, scallops) in particular 
give mankind some of its most easily 
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procuied foods, in some cases, not 
even requiting the fisherman to go to 
sea to procuie it. When boats are 
used they travel only a shoit distance 
from shore, as all of these forms live 
in shallow water 

It IS not surprising therefore that 
the oyster, the most valuable of the 
shell fish, has been used thioughout 
histone times The ancient Greeks 
and Romans were very fond of oys- 
ters and today coastal peoples in many 
parts of every continent eat them In , 
the United States, the oystei fisheries ] 
have gained their greatest value, thisj 
country using more than three times s 
as many oysters as all Europe. » 
Our appetite for this delicious sea 
food has made the oyster industry the \ 
foremost single fishery of the Atlantic ' 
coast It is also important m Cali- 
fornia. For the country as a wliSe, 
wHMiTthe fishing industry, only the 
salmon has a greater value in yearly 
output. Frjnc^e leads in the oysjter inr 
dustry in Europe because of extensive 
beds in the warm waters of Jbe Ray 
of Biscay, . ' 


The Atlantic coast of the United 
States from Massachusetts to Mexico 
gives the oysteFa^^ hoihe. Long' 
Islaiid Sound, the protected bays of 
the southern coast of Long Island. 
Delaware Bay, and Chesapea k e. Bay 
are" IheTutsfanHing oyster grounds 
Here the moHusk has large areas of 
sandy or gravelly bottom, quiet clear 
water, an abundance of the micro- 
scopic plants comprising the food of 
the oyster, and objects to which the 
young oyster may attach itself when 
it starts making its permanent home 
In order to gather oysters dredges 
and large tongs operated by hand are 
employed (Pig. 34). As the oyster is 
very perishable, most of the catch is 


c onsumed nea r the fishing grounds. 
Pliiladelphia. eats moie oysters than 
any othei city in the world, while 
Baltimore _and XewAloik lun close 
toit. In such centers, quantities are 
served raw “ on^the halt-shell.” For 
more distant markets, onl> the flesh 
of the oystei is shipped, foi the heavy 
sheik would add gieatly to the cost 
of tran.spoitation In addition, can- 
neries put up large amounts for ship- 
ment to many parts of the United 
States and abroad 

The shells have three uses Poultry 
eat them vhen broken into small bit&, 
the shells furnishing calcium carbon- 
ate which aids in the foimation of egg” 
shells Some aie made into a limelor 
plaster and fertilizer IMqst valuable 
is the use in raising oysters under 
human care. 

Besides eating so many oysters, 
man has destroyed much of a valuable 
industry by polluting coastal waters • 
In the United States, even today 
when much has been done to increase 
the production of oysters, we pro- 
duce only two-thirds as much as m 
1900 Had man no way of “ cultivat- 
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Tonging Oysters, Long Islvnd 

Fig. 34 In this region most of the 
oysters are gathered by dredges and not 
by hand, but tongmg is the chief method 
in Chesapeake Bay. 
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Fig 3S , Sponges on the Wharf at Tarpon Springs, Florida 


ing ” oysters, he would probably have 
lost a prime food many years ago 

For hundreds of years the Chinese 
and Japanese have i aised oystei s The 
tide of ten to fifteen feet in Japanese 
Raters, exposes twice daily a largo 
area of bottom suitable foi oyster 
glowing. As the 'United States saw 
the natural yield of oystei s shrink, 
this country began to laise oystei s 
with success The oysters help veiy 
much. A matuie female oyster lays 
as many as sixty million eggs a sea-j 
son and the young oysters do nod 
wander far fiom their birthplace; 
The oyster “ farmers ” select a good 
location and generally scatter oyster 
shells on the bottom. The shells serve 
as holdfasts for the young shell fish. 
In colder waters, the oysters mature 
in four or five years, in warmer waters 
in two years. 

Sponges. Like the oyster, the 
sponge has been important throughout 
historic times. The ancient Greeks 
had a large industry in the Aegean 
Sea. To this day this is a leading 
sponge area, although an American 


center has recently become the 
world’s largest maiket. The warm, 
shallow, dear, coastal waters of the 
Gulf Stream and the Gulf of Mexico 
piovide conditions suitable to the 
giowth of the sponge, which really is 
a mass of the skeletons of tiny animals 
On this side of the Atlantic the in- 
dustry has had an interesting migra- 
tion from the Bahamag, to^ey-Jffig^ 
and Cuba, ^nd now the picturesque 
town of irarjpon Springs^Fltfiida, leads 
in sponge culture (Fig. 35), 

Tarpon Springs is piactically a for- 
eign settlement in the United States, 
for the sponge has attracted a colony 
of Greeks who gained their experience 
in the Mediterranean These people 
give all their efforts to sponge fishing. 
Sponges aie gatheied from the bot- 
tom of the shallow seas by men 
with long tongs or by divers who 
descend and loosen them with their 
hands. *' , •* 

Pearls. The beautiful gem, which 
for its size is the sea’s most valuable 
product, for centuries has attracted 

man in many parts of the world. If 

s 
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comes piincipally from an inedible 
oyster which lives in w,arjn_ dea^ 
waters and p refers cor al reefs_orJime-. 
ston^bottom££ the best pearl giounds 
are those of the P ersia n Gul f, Ceylon. 

Ven ezu ela, Panama, _ Mexico, ani, 

MalayaJTJmng for pearls larely is 
thTlDnly object_of J;lm divCTs, as the 
pearls are too scarce. The power of 
the oyster to produce the pearl ap- 
pears also in the lining of its .shelly, 
known to us as mother=o£-pearL In 
the majoiity of pearl grounds, mother- 
of-pearl, which makes fine buttons, 
knife handles, and similar articles, 
gives the people most of their income 
The United States, which has no pearl 
loysters, obtains thousands of tons of 
a pearly material for buttons from the 
shell of mussels found in great abun- 
dance in the upper Mississippi system 
These mussels sometimes contain 
pearls. “ Cultured pearls are de- 
veloped by the Ja pan ^e, who have 
be® ableto iaise__the pearl oysters 
and by a delkate" operation cause' the 
o^eFTo develop pearls about a tiny„ 
o bstructi on. iAserted beneath its epi- 
dermal tissue.,, 

THE CONSERVATION OF FISHERIES 
As we have seen, the waters of the 
earth are one of man’s most valuable 
sources of food Besides they yield 
quantities of other materials, from 
chicken feed to jewels. So far man 
has given little in return When a 
f aimer wants a good crop, he care- 
fully prepares the soil, uses good ferti- 
lizers, chooses good seed, and tends 
the growing plant. But the fisherman 


in most cases meiely takes what the 
wateis pioduce Fishing is still 
laigely an extractive industry and 
often is termed a “ robber ” industry 

Nevertheless, we can find evidences 
of man's changing attitude. Although 
the sea still contains enormous quan- 
tities of food, the old fishing grounds 
aie yielding fewei fish Fishermen 
have to go farther and fai ther to make 
good hauls As a result, more atten- 
tion is being paid to the conservation 
of fisheries In the United States, 
even though we have many other 
food supplies, conservation of fishei- 
ies has become very important We 
have noticed the fact of man’s aid in 
safeguarding especially the salmon, 
seal, and oyster In addition, the 
government maintains many fish 
hatcheries to stock the inland wateis 
of the country and has many experts 
studying all the important fisheries. 
In countiies with fewer resouices, fish 
culture has reached greater develop- 
ment, as in China, Japan, Germany, . 
and other lands where fish are grown 
in ponds 

At the same time that man has 
tended to leplace what he has taken, 
he has considered the pioblem of 
pollution. Many harbors on the sea 
and many inland waterw'ays, which 
formerly were rich in fish, today have 
practically none because of man’s 
carelessness in disposing of the sewage 
from great cities and refuse from fac- 
tories and ships For some fisheries 
this has little significance, but for 
those based on fish which feed near 
shore, it is a serious problem 


EXERCISES 


I. (a) Why was whaling so important whaling industry? (c) In how many 
in the mnet -enth century? (b) \Wiat ways was this industry valuable to New 
caused the | ;(| me of the New England England? (d) Wheie is whaling im- 
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puitant tnday^’ (e) How does the in- 
dustry of today diftei from that of 
seventy -five yeais ago-' Look up in an 
ency'clopedia the use of whale oil, sperm 
oil, spermaceti, anibergns, and whale- 
bone 

2 Outline a twenty-minule talk on 
sealing (a) Why are seals so valu- 
able’ (b) Where aie impoitant sealing 
giounds today? (c) What factors ex- 
plain their location? 

3. (a) What factors explain the great 
oyster fisheries along the east coast of 
the United States? (h) Where aie most 
of the oysters canned? 

4 (a) The best lobster fishing legion 


ot the woilcl IS along the Atlantic coast 
fioin New Yoik City to Newfoundland. 
Why? Canada catches more lobsteis 
than all the lest of the woild and expoits 
quantities in cans, (b) How aie lob- 
stei s caught? ( c ) How are they shipped 
to consuming centers? 

5 (iz) What conditions aie necessary 
foi gieat sponge fisheiies? (b) Wheie 
die the chief sponge fisheries? 

6 What conditions explain the loca- 
tion of the great peail fisheries? 

7 Why IS fishing often teimed a 
“ lobber ” industry? 

8 Plan an extia lesson on “ Fish cul- 
ture and conseivation ” 


READINGS 1 


Modem Whaling ” — J, XIX (1929), 
387-403, C, XXH (rgir), 411-442. 
Types of Seals” — C, XXX (1916), 

429-437 

Sealing Saga of Newfoundland” — C, 
LVI (1929), 91-130. 

Making the Fur Seal Abundant” — 
C, XXII (1911), 1139-1165, L, I 
(May, 1932), 43-48, A, II (1926), 
5x9-521. 

Oyster Farming ” — C, XXIV ( 1913), 
257-281, 9 , pp. 171-178, 20 , I, pp 
101-120 

Sponge Fisheries” — Literary Digest, 
XCI (October 16, 1926), 70-76, 0 , 
XIH (1929), 43 - 45 , A, IV (1928), 
333 - 337 , 2 , 11 , pp 71 - 73 , 357 - 


“The Peail Fisheries of Ceylon” — C, 

xxm (1912), 173-194 

“Peail Fanning m Japan” — Scien- 
tific Monthly, XXXVII (November, 
1933), 465-469- 

“The Work of Pearl Divers” — C, 
XXIH (1912), 173-194, 2 , V, pp. 
242-244. 

“ Interesting Accounts of Whaling ” — 
Bullcn, F. T." The Ciuise of the 
Cachalot, Smitli Eldei Co , London, 
1910, Melville, H Moby Dick, A P 
Dutton, New Yoik, 1921; Veuill, 
A. H. The Real Stoiy of the Whalei, 
Appleton & Co, New Yoik, 1916, 
Chattertoii, E K Whaleis and Whal- 
ing, T Fisher Unwm, London, 1925. 


TOPICS FOR INVESTIGATION AND REPORT 


“Uses Made of Whales Today” — ^J, 
XIX (1929), 387-402, 29 ; C, XXII 
(1911), 411-442 

“Sealing in the Piibilof Islands” — C, 
XXII (rgri), 1139-1165, XXX 
(1916), 429-437, ' 71 , PP- 299-304, 
A, ir (1926), 519-521- 
“Lobsters” — C,XLIV (1923), 567 ff., 
especially 573, 575, 579-584, and 633, 
9 , pp. 178-182 


“ Fish Culture and Fish Consei vation ” 
— C, XXIII (1912), 502-514, XXIX, 
(1916), 546-583, XVI (1905), 214- 
217, XXII (1911), 1139-1165; 24 , 
PP- 351-353, 71 , pp. 95-96. 

“ Peails in the Ameiicas ” — 33 , No. 12, 
pp 3-22. 

“Shaik Fishing”' — C, LXII (1932), 
369-386 


r Numbeis and letters refer to Selected Reteiences on pages 420-434. 





Couriety of Charles 1 Belden 

Hereford Cows with C4lves, Pitchfork, Wyoming 

Fig 36 Extensive grasslands and fresh water favor grazing in the Great Plains 
and Rocky Mountains These cows raise calves that are shipped, after they are one 
year old, to the corn belt for fattening Most of these lands, too dry for crops, produce 
a valuable food supply by using the grasses. 


CHAPTER VIII 

GEOGRAPHIC BASES OF THE GRAZING INDUSTRIES 

Man’s Dependence on Animals, millions of square miles of the earth’f 
Have you ever thought of what kind surface which are too cliy, too wet, 
of world we should have if all ani- or too cold foi crops Most of the 
mals disappeai ed overnight ? We earth having such physical character- 
should have a hard time living without istics belongs to desert, savanna, tem- 
animals. Could we easily do without peiate giasslands, or tundra All of 
meat, eggs, milk, butter, cheese, these have some grazing, but in the 
leather, and wool? Also, power is one temperate grasslands, such as the 
of the greatest gifts of animals tolrian./ steppes in . Eurasia, the , pam^ja-in 
Animals to pull plows and carry loads j So uth Am eri^. and the'^praiiiqs in. 
are of tremendous value Even the j central North Ai n^rica, anunals^ive 
strength of inactiia^s is measured in us their greatest service in changing 
hfmBpimer glasses to edible products If we had 

Animals obtain food for us from no such means of using the grass- 
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lands, some of the most pioductive 
lands in the world would lie idle today 
(Fig 36)- 

Climate and Grazing. What three 
vegetation legions aie used for grazing 
(Fig. 37) ? Compare the tundra, the 
annual rainfall map, and temperatuie 
map. What factors cause the tundra? 
In general how much lainfall do the 
temperate giasslands receive? The 
tropical savannas? 

Although some of the temperate 
giasslands, as the prairies, have as 
much as thii ty inches of ram per year, 
in all the laige grazing lands of the 
world much depends upon the amount 
and seasonal distribution of the water 


supply Even thirty inches of rain is 
insufficient if the seasonal distribution 
IS too uneven. In the llanos^pf Vene- 
zuel a there are places which receive 
almost Mty inches a yea r ; yet in the 
period f 1 om~Deceml 3 eriErough Feb- 
ruaiy less than one-tenth of one inch 
falls Such uneven distribution of 
lainfall accounts in large part for the 
giowth of _g i asses instead of trees in 
the temperate grasslands and tropical 
savannas (Figs. 38, 39, 40, and 41). 
When the Great Plains have winter in 
December to February inclusive, what 
is the rainfall in the In June 

to August what is the rainfall of ihe 
two areas? 
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temperate grasslands that lie in high mountains or plateaus Name five large savannas 
Kirghiz steppesl* Southern South America? 


What is the rainfall June to August America, Europe, and Asia As we 
in the campos,’^ the savannas of south- proceed with our study, we shall find 
ern Africa and northern Australia? that seasonal rainfall distribution af- 
What aie the conditions m these same fects man’s activities in many vital 
areas in the other tin ee seasons of the ways. 

year ? Study especially the seasonal The dry season has kept the popula- 
lainfall in the sudan, the llanos, and tion of grasslands relatively sparse 

Bolivar savannas What is the chief and has letarded the spread of farm- 

cause of tiopical savannas? mg. The terrible droughts that grip 

Point out the relation of seasonal these lands do enormous damage to 

rainfall to the pampa, steppes of plant, beast, and man. In Uruguay 

South Africa, and the tempeiate grass- the drought of 1914 killed six hundred 
lands of Australia Do the same for thousand cattle and five million sheep, 
the temperate grasslands of North Since 1880 Australia has had fourteen 

r Campos is the name given to the savannas of Brazil, llanos to the savannas of the Orinoco 
lowland, Sudan to the savannas of north central Afiica, and chaco to the savannas of western 
Pauiguay, eastern Bolivia and northern Argentina. 

i I 






Fig 38 When the Northern Hemisphere has winter, the Southern Hemisphere 
has summer, when the Northern Hemisphere has autumn, what does the Southern 
Hemisphere have? When does southeastern Asia get most of its ram? When do the 
Great Plains of the United States get most of their ram? 



Fig. 39. How many regions north of the Arctic Circle have heavy rainfall (see 
also page 84)? What type of vegetation do the regions of light rainfall of the fgr north 
have (pages 60-61)? These regions are always cold (pages 14-15). 
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Fig 41 What two large areas in South America are ramy for three seasons, but 
have less than two and one-half inches for three months (page 62)^ In Africa? One 
in Australia? Note the seasonal rainfall in southeastern Asia 
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disastrous di ought peiiods In the , Image Only a few people depend on 
worst of these, which ended in 1902, I them the Lapps of noithein Scandi- 
forty million sheep peiished, in the 1 navia and Russia, the peoples of 
diought ending in 1914, twenty-foui ( noithcin Alaska, and the peoples of 


million died In such regions, why 
aie animals moie dependable than 
Clops? 

Cold grazing lands die of two types 
— cold mountains and plateaus^ and 
•the*tun 3 rar The inhabitants depend 
on animals "even more than is the case 
in the temperate grasslands and tvopi- 
cal savannas. There aie few 01 no 
crops In mountain aieas, too cold 
and rough foi crops, grazing gives 
man the majoi part of his livelihood , 
generally, low valleys furnish some of 
the necessities This kind of grazing 
has its most extensive illustiations in 
the Andes and in the plateau of Tibet. 
Many districts 111 the Rocky Moun- 
tains also depend on such grazing In 
Switzerland mountain glazing is de- 
veloped to the most pioductive degiee 
in the world 

Crops have no pait in the work of 
the people of the tundra, there the 
only domestic animal capable of sup- 
porting man is the oemdfiei. With 
their broad sharp hoofs, these animals 
can dig through the winter snow to find 



CouTtay of ISnerot Ifttee 

Lapps in Northern Europe 


Fig 42 This picture was taken in 
summer How is the reindeer adapted to 
life m the tundra? Why is the reindeer 
so valuable to the Lapps? 


noithein Sibeiia, whose leindeei fur- 
nish most of the leqiiiiements of food, 
clothing, sheltei, and tianspoitation 
(Fig 42) 

Grazing and Population. Of the 
tliiee types of grazing lands, which 
two have veiy few people (pp 4-5) ? 
The geogiaphic conditions undei lying 
glazing impose strict limitations on 
population and its distiibiition The 
spaise population m such legions does 
not often congiegate in large settle- 
ments Animals, feeding solely on 
what they find in the open, recpiire 
much glazing ground in oidei^to ob- 
tain a meal. 

Among primitive peoples living in 
the less desirable grasslands, we find 
nomadism common The only town 
life that such gioiips know comes 
when they go to the tiadmg centers 
wheie the grassland and a region of 
Cl ops meet. Among the more ad- 
vanced glazing legions, we find traces 
of nomadism in the size of the piop- 
eities, as in the American ranches or 
the Aigentine estancias. But a fence 
around the property means that the 
animals do not rely wholly on natuial 
forage It means also that the popu- 
lation is growing and the animal prod- 
ucts bring enough money to pay for 
fences, feed, homes, and windmills 

If a grazing area is productive 
enough to be fenced, in tune it may 
lose much of its grazing character and 
become crop land. The fence indi- 
cates that population is increasing and 
since the food value of crops is greatei 
than that of animals, the better land 
is cultivated to support the larger 
group The more the population in- 
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creases the more land is taken out of 
grazing and given over to crops A 
growing population pushes grazing to 
the outermost frontiers IMany ani- 
mals lemain within the crop region, as 
they utilize the poorer fields, eat the 
parts of crops not eaten by man, fur- 
nish tiansportation and power, and 
provide a variety of food and raw ma- 
terials Nevertheless, the farms de- 
voted almost entiiely to grazing are 
located far from the centers of popu- 
lation Even in the pampa, which 

contain s -s ome of. t he worlds finest^ 

natural grazing areas^ eveiy full- 

grown'T^rJneeds fiom iQUi^-lQ- seven 
acres of good grass Wide range for 
animals is available only where land 
is cheap and population small 

In the United States, we have ex- 
cellent illustrations of the way popu- 
lation encroaches upon grazing areas. 
In 1900 Texas had 3,000,000 people 
and 6,419,000 cattle. But in 1928 it 
had 5,447,000 people, and only s,6oo,-| 
000 cattle New York in 1840 haa 
5,100,000 sheep, but today our most 
populous state has less than 500,000^ 
The same point is shown by the num- 
ber of animals per person In 1840 
the United States had about one head 
of cattle for eveiy person, in 1930 
there was only one-half as much for 
each person. Study the westward 
movement of cattle in the United 
States on the maps i860 and 1920 , 
(Fig 43)- 

We have seen that increasing popu- 
lation limits the number of animals. 
If the world’s population continues to 
increase foi a long time, what will 
happen to the grazing industries? 
hluch has already happened. The 
people in the most populous countries 
either do not eat much meat or they 
buy their supplies from the outlying 
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Distribution of Cwtle in' the United 
States i.v 1S60 and 1920 

Fig 43 The greatest cattle state in 
i860 was Texas Where were the cattle 
marketed^ List all the conditions you 
can to explain the great westivard migra- 
tion of the cattle industry in the United 
States between i860 and igao 

grazing regions of the Southern Hemi- 
sphere. As moie land must grow 
crops, animals aie pushed into more 
1 emote and less desirable districts and 
they become less numerous. The per 
capita consumption of beef in the 
United States declined from eighty 
pounds in igoo to forty pounds in 
1933- If people continue to eat much 
meat, prices will rise In addition, 
more intensive use of grazing lands 
will be made Cattlemen will spend 
more money on improving the animals 
and the land Besides, as meal be- 
comes too expensive, people eat more 
of othei foods. This has become very 
noticeable in the United States, as 
we eat much more dairy products, 
vegetables, and fruits than thirty 
years ago. 
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EXERCISES 


I (a) List the uays in which man 
depends on animals ( />) Which do you 
consider the two most important uses? 

2 . Answer all the questions and com- 
plete lists (a) 111 the section on “Cli- 
mate and Grazing” and (h) under the 
maps, “ Grazing Lands ” and “ Seasonal 
Rainfall ” (r) What two types of cold 
glazing lands aie tlieie? (d) Why is 
the reindeei so valuable to the Lapps? 

3 (a) What factors tend to make the 
great grazing lands regions of spaise 
population? (b) Why do these lands 


tend to become iiioie settled? (c) In 
what position do you find the chief 
Lading centeis of these giaziiig lands? 
(rf) When the maigins of the giazing 
lands become moie settled, what three 
things happen to the animals? (e) 
What relation exists between the in- 
ciease of population in a couiitiy and 
(i) the numbeis of animals, and (2) 
the amount of meat eaten and its 
pi ice? 

4 Write the list of conditions called 
for under Fig 43. 


AN EXTRA LESSON 


Make a study of 

( I ) “ Reindeer Grazing m Northern 
Eurasia” — J, XIII {1923), 
223-242, 27 , pp 386-390; L, 
I (Apiil, 1931), 7-12. 


(2) “The Development of Reindeer 
in Alaska” — C, XXXVI 
(1919). 539-556, A, IX 
(1933), 292-302, 71 , pp 27s- 
292, 87 , pp 646, 653-657. 


READINGS - 


Relation of Cattle and Density of 
Population” — 24 , pp 173-187 
The Cattle of the Woild and Theii 
Place in the Human Scheme of 
Things” — C,XLVIII (1925), 591- 
710 (many photographs); P, LXI 
(October, 1933), 38 ff 


Our Dependence upon Beasts of Bui- 
den” — 24 , pp 199-2 15 
Relation of Cattle to Climate” — A, 
III (1927), 466-4S5 
The Distribution of Domestic Ani- 
mals”— A, I (1925), 143-172 
Dogs in Harness ” — L, I (February, 
1931), 1-7- 


- Nuinbeis and IcUeis lefer to Selected Refeiences on pages 420-424 



CHAPTER IX 


GRAZING IN TEMPERATE GRASSLANDS 


Each continent contains a large ex- 
panse of terapeiate grassland, often 
called steppe. The steppe is almost 
puie grassland, thousands of square 
miles have no trees, although in places 
moist valleys may have a few trees. 
The rainfall of these grasslands ranges 
between ten and thirty inches per 
year , the drier margins merge with 


deserts, the welter margins with for- 
ests or savannas. When do the rains 
fall in the temperate grasslands fpp 
62-63) ? The growing season is shoit. 
High winds sweep over the land. On 
the whole, the climate may be called 
severe It explains why grasses in- 
stead of trees grow in steppes. Do 
these lands have many people ? 


§1 — THE TEMPERATE GRASSLANDS OF THE NORTHERN 

HEMISPHERE 


A great expanse of grassland lies in 
Asia. In these steppe lands we find 
&n interesting example of a people de- 
pending almost entirely on grazing 

THE KIRGHIZ OF THE ASIATIC 
STEPPES 

An Ungenerous Land. The Kir- 
ghiz have the least productive of the 
world’s great grasslands. Most of their 
homeland has less than ten inches of 
rainfall per year; in so’me years so 
little rain falls that large parts of the 
region become desei t. Life is hard 
and the character of the people shows 
it. The problem offload, bothers 
them all the time. The land is so 
poOT that little food can be stored, 
fience the Kirghiz and similar peo- 
ples of Central Asia have to become 
noma ds to live in such a region Some 
of them live in the better-w atered 
districts, about the southeastern bor- 
ders of the steppe, but the majority 
have as a home the hundreds of thou- 


sands of square miles of mountains, 
plateaus, and lowlands between the 
desert of Gobi. and the Caspian Sea. 
Other similar lands include the 
steppes m Manchuna and the plateau 
of Iran Fortunately in these areas 
the rainfall comes chiefly in the sum- 
mer when it does grass most good. 
But m the summer the mountain pas- 
tures are also green and as they are 
better, the people spend that season in 
the bordering plateaus and moun- 
tains (Fig 44) As the cold and 
snow of winter close these pastures, 
the people move to the^ dry lowlands 
where the grass produced by summer 
rains has kept in good condition and 
where light snows may provide water 
for the stock. Since the grass is scat- 
tered and water not abundant, the 
groups of Kiighiz and other tribes 
seldom form large camps or stay long 
at one encampment. To live through 
the winter, many must move to small 
irrigated strips When their numbers 
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CouWpsv of Bovfotn 


Kirghiz Caravan 


Fig 44 These people, with their animals, tents, and household utensils, are mov- 
ing into high summer pastures List the factors that cause this land to have little value 


become too gieat and then pastures 
give out, the nomads do not hesitate 
to cap till e supplies fiom tiadeis oi 
faming peoples. 

Animals the Staff of Life. Their 
animals aie mainly sheep and cattle, 
but they keep horses on which to ride, 
camels to carry theii scant belong- 
ings, and goats foi milk and meat 
From the animals, the Kirghiz get 
nearly eveiy thing they use Sour 
milk, cheese, and a little meat are 
staple foods Any other food is a 
delicacy and is obtained mainly by : 
|selling animals in tiading centers 
i about the borders of the steppe. In 
this way they aie also able to get 
f some of the cloth needed for gai- 
ments, but most of their costume 
1 comes from the fiber and skin of their 
animals. Their dwellings consist of i 
easily constructed tents formed by, 
slender willow poles, obtained in the 
river valleys, and coveied by felt^ 
made from wool. 


Do you wonder that these people 
have made piactically no progress in 
thousands of yeais? Centuries befoie 
Chiist they lived in much the same 
manner as today Their enviionment 
has made life too hard foi the Kiighiz 
to develop much of a civilization 
The large grazing legions of the world 
in general show some backwardness 
due to the difficulty of obtaining 
enough food, but the Asiatic steppes, 
because they are so dry, moimtamous, 
) and isolated, aie the least productive 
of the extensive grasslands 

NORTH AMERICAN GRASSLANDS 
The gr_Ms]_ands of North Arnerica, 
which lie chiefly in the TJnited. 5 tates 
and the piairie plains of Canada, are 
today a rich glazing and farming area 
(Fig 4s). Yet when white man dis- 
covered the feitile prairies and the 
Gieat Plains, he found people with a 
low order of civilization Although 
the Indians of the grasslands raised a 
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Fig 45 Note the different types of giassland in western North Ameucd. When 
Union Pacihc trains hrst began to run, herds of buffalo moving north or south stopped 
the trains for hours What is the chief use now of the land m the prairie grassland 
region? Wheie do you find most of the sheep (page 96}? 


, few crops, they had to hunt or fish 
I for most of their food. 

The Value of Domesticated Ani- 
mals. The white men began making 
the giasslands into valuable agricul- 


tural regions by intioducing grazing. 
Before they came, enormous herds of 
buffalo furnished food and raw ma- 
terials for the Indians, but these were 
wild animals; the nomadic Indians 
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Couitcsy 0/ Chatlea J Seldm 

Branding Calves 


Fig 46 In the days before fences, all cattle had to be lounded up and branded 
Even today the calves are branded befoie they are taken from their mothers and turned 
onto open range m the mountains 


had to hunt them The Indians had 
no gi azing industry because they had 
no domesticated food animals This 
lack greatly haiidicapped them. If 
they had had animals to pull plows 
and carry large loads, as well as to 
provide notuishment, they might have 
developed a wonderful civilization. 
Whatever land fEe"Tndians used for 
crops they had to piepare by hand 
labor The glasses f^ie 3 “so" tough 
a sod that this was heavy woik. 

After being introduced by th'e Span- 
iards, cattle and horses soon ran wild 
on the plains. The grasses, favoring 
/Isiiffalo, favored them also They 
were hunted as were the buffalo, and 
the Indians soon tamed horses for 
riding. The Spani'sh longhorn cat-j 
tie were well suited to life on the 
plains. 


THE UNITED STATES’ CATTLE 
GRAZING INDUSTRY 
The vast semiaiid lands of the west 
give us one of the most romantic of 
_all industries. What American boy 
or girl does not know of the “ open 
ran^e,” “Texas longhorns,” “cowT 
|ioys,” “ rustlers ” ? Every year 
many books and magazine articles 
entertain millions of readers with 
tales having the western grazing lands 
for a setting, while moving pictures 
and the radio thrill millions with 
western stories. 

The industry is interesting and ro- 
I maiitic because of its numerous hard- 
ships Although the cowboy has 
never suffered so much as the Kirghiz 
in a dry year, he has had many 
troubles in establishing grazing (Fig 
46) . Many of the problems have been 
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solved but the pioiieeis had to con- 
tend with obstacles ranging from 
aridity to hostile Indians The cli- 
mate favored grasses and grazing but 
It was variable Water supplies 
fluctuated gieatly, strong winds 
made early travel difficult, winter 
blizzards sometimes killed thousands 
of cattle, wolves, coyotes, and bears 
constantly endangered the stock, In- 
dians, wild cattle, and hoises stam- 
peded large heids and caused them 
to escape, the south had the Texas 
fever tick, and when a cattleman 
began to fence his pastures other cow- 
boys would cut the wire fences to let 
their cattle pass On the other hand 
there weie huge plains of grassland, 
capable of supporting herds through- 
out the yeai ; there was range enough 
for millions of animals. Also in the 
mountains were luxuriant summer 
pastures. In the early years the ani- 
mals received very little attention, 
but proved profitable, for to the east 
was a large market. 

Open Range and the Longhorn. 
The policy of the government helped 
make the early industry more roman- 
tic. It forbade large properties in 
much of the west. Since small prop- 
erties could not support a family, few 
people settled these lands early 
Therefore the cattle were let loose on 
the plains and from time to time the 
picturesque round-ups took place to 
brand the cattle. Most of the cattle 
came from Texas, wheie large proper- 
ties had developed and where the 
mild climate permitted all-year graz- 
ing (p.^ 6s). The cattle weie a Span- 
ish type, well suited to life on the 
plains. In its habits the Texas long- 
horn was like the buffalo. It was 
fleet of foot, hardy, and its long horns 
gave protection (Fig. 47). 



of tinted Dcpaitment of 

Aontuitun 


The Te.x\s Longhor.v Steer 4nd the 
Hereeord Beef Steer 

Fig 47 This picture strikingly shows 
the characteristics which adapted the 
longhorn steer ot five hundred pounds for 
life on the open range, and those of the 
Hereford steer of one thousand pounds 
for producing beef 

Marketing Cattle in the United 
States. Longhorn meat was not par- 
ticularly good In the early days this 
did not matter much, for the cattle- 
men could not ship fiesh meat to 
markets beyond the Mississippi 
River. Two non-perishable products, 
hides and tallow, made up a large 
part of the early commeice. Gradu- 
ally the farmers nearer the consum- 
ing centeis devoted more of their 
time to raising grains. For many 
years the settlers of the eastern 
prairies had stood in the way of the 
cattlemen on the Gieat Plains, for 
they also raised many cattle. As they 
lived neaier the cities their stock 
could be driven to market without 
great loss of weight , many herds were 
driven across the Appalachians 
Latei the eastern cattlemen turned 
to crops for larger profits. In Illi- 
nois there developed the feeding of 
the cattle on corn laised in the prai- 
ries. Today millions of cattle are 
sliipped from the grazing lands to the 
“farms "of 'the cdrh“Leir where' they are 
faftened on ‘corn X'Fig.' 48)7 To make 
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Fig 48 (i) The corn belt (2) Plains and mountain-gra/ang area (3) Chief 

market and packing centers (4) Secondary market and packing centers (5) Chiet 
meat-consuming area The plains and mountain-gra/ang area has about one-thiid ot the 
beef cattle of the countiy and the corn belt about one-third Why does the plains and 
mountain-grazing area have more than two-thirds of all the sheep (page 90) ? 


such a piactice wotthwhile, the glaz- 
ing lands bi ought in ptire-bied stock 
to replace the Texas longhoin The 
new animals are far better than the 
longhorn, being heavier, more com- 
pact, and having better meat But 
they graze on fenced ranges, aie 
herded, and even fed alfalfa hay in the 
valleys. They could'^idt" live like 
the Texas lon^ghorn and produce good 
meatr 

Shipping cattle alive caused much 
loss to the industry Many of the 
animals died en route and all of them 
lost weight Besides every city had 
to have a large stockyard This 
wasteful system greatly handicapped 
the grazing industry But in 1875 
came the refrigerator box car. 

Refrigerator Cars. Refrigeialion 
saved millions of dollars , cattle could 
be piepared for market in places 
nearer the grazing areas The re- 
frigerator cars could cany the meat 


to all parts of the countiy and le- 
frigerator ships to all parts of the 
woild 

Alfalfa. Since the improvement of 
breeds and the development of fenced 
ranches made glazing more costly, the 
industry added other impiovements 
to utilize the fine pastures of the 
west While most of the glazing re- 
gion receives little rainfall, the high- 
lands with considerable precipitation 
make irrigation possible in many val- 
leys. Irrigated aieas throughout the 
glazing region produce feed foi live- 
stock. Practically every irrigated 
aiea grows alfalfa, one of the finest 
forage crops (p. 96). Alfalfa is 
used during winter or droughts where 
the natiual forage is insufficient, and 
to fatten cattle for market. 

' Competition between Sheep and 
jCattle. In the Great Plains sheep 
came after cattle. This was due 
mainly” to the Indians who closed 
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much of the Great Plains to the white 
man until railioads were built With 
the railroad available, cattle gave bet- 
ter retuins because they requiied less 
attention than sheep A flock of 
sheep must have a shepheid to pro- 
tect it, whereas a Texas longhoin 
steel could take care of himself. 
Since the cattle industry had first 
choice of the better giasslands, sheep 


grazing had to take the leavings , this 
delayed its development As the sheep 
tend to ruin the natuial forage by 
close cropping, the two iiidiistiies do 
not do well togethei Many bittei 
feuds have arisen between sheep herd- 
ers and cattlemen The sheep glaz- 
ing industry migrated even farthei 
into the driei and less accessible 
districts 


EXERCISES 


I {a) Locate the temperate grass- 
lands of the Northern Hemisphere. 
( b ) What IS the name given to the grass- 
lands of central Canada’ (c) The Great 
Plains (p 6o)’ {d) Asia east of the 

Caspian Sea’ (e) Iowa’ (/) What 
factors of the environment account for 
these grasslands? 

2 . {a) Point out on the map the home 
of the Kirghiz nomads (6) Why is the 
population sparse’ (c) List seven oi 
more conditions that make the people 
lead a nomadic life, {d) Why do the 
nomads make excellent soldiers’ (e) 
Why have these peoples failed to develop 
great cities? (/) Great nations? (g) 
When the food supply gives out what 


may the nomads do’ t/i) Why did 
China build the Gieat Wall’ 

3 (a) How did the Indians of the 
temperate giasslands make use of the 
buffalo’ (b) Why did the buffalo mi- 
grate north and south each year? 

4 (a) Why was glazing developed 
first in Texas? (b) What were the spe- 
cial hazaids of the early cowboys’ 

5 How does the cattle industry of the 
plains today differ from that of sixty 
years ago? 

6 List eight or more conditions that 
favor a high-grade beef industry 

7 .Miswer the questions in the cap- 
tions to the figures of this section. 
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“The Homes of the Nomads” — the of the Great Plains of Wyoming 
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“The Animals of the Nomads and then “The Westward Migiation of our Beef 
Uses” — J, XIII (1923), 552-558, Industry” — 24 , pp. 2:6-226, and 
C, XX (igog), 749-760, 27 , pp 377- other leferences. 

385; 7 , IV, pp 450-452; 14 , pp. 158- “Sheep in Southeaslein Ohio” — A, VII 
162 (1931)) 263-272, 


II — THE TEMPERATE GRASSLANDS OF THE SOUTHERN 

HEMISPHERE 


SOUTH AMERICAN TEMPERATE 
GRASSLANDS 

The Panipa. One of the world’s 
/finest grasslands lies in Argentina 
In some ways the advantages of the 
jpampa surpass even those of our 
(prairies Thg pampa supplies most 
of Argentina’s exports of me at prod- 
imts which compose moie than ong- 
_guafter of thexqijd.’s total; Aigentina 
supplies moie than tw.Q-.fiftlis of the 
wood’s Ijeef expoitsC^ 

Favof'ahle Climate. Xhe diinate 
gi'eatly fay9rs.PJfflIli-*g«?iug., 'in the 
^Mhe rainfall amounts to about forty 
inch es pef^year; towards the 'weS’f 
about twenty inches." Most of the rain 
comes ih the summer# How much Is ' 


leceived in the winter ? The mildness 
of winter peimits outdoor giaziiig 
throughout the year, zeio weather"' is 
P_ia,ctically unknown. Animals aie 
laiely kept in barns. 

The grasses grew so luxuriantly that 
in the eaily days a few cattle^and 
horses that escape'd fiom the Spaiiiards 
in 1535 soon developed into enoimous 
heids. These for three centuries were 
hunted like wild beasts by the gauchos 
and gave lise to so laige an industry 
tliat in 1816, a traveler said that, 

“ pioyhice^f 

guenSs/Alres.was,, and always will be," 
t]ia,t&ade in hides.” 

VRemoteaess and Refrigeration. 
Why did he think the pampa would 
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remain only a legion of cattle and 
hides? Remoteness. As recently as 
1894 the exports of wool fiom Argen- 
tina had a value as great as all ciops 
sent abroad The pampa lies 6,000 
miles from the markets of Europe, 
but it has one gieat advantage over 
our Great Plains It has the ocean 
on the eastern bordei and enjoys low- 
cbst sea. transportation (Fig 49). 
But this advantage could not be real- 
ized until the refrigei ator ship came 
m 1877 Only non-perishable prod- 
ucts, like wool, could stand the eaily 
long voyages 



From SoiTH America by C J Jams 

Distribution of Catti e, Southern 
South America 


Fig 49 Southern limit of lick 
zone Cattle north of this line are 
dipped two or three times to kill the 
ticks on them, before being shipped 
to the packing plants Compare the 
cattle area with that on the map, 
page 86. 


Rise and Fall of Sheep Grazing in 
the Pampa. After the fierce Indians 
of the plains were killed and rail- 
loads were built, the sheep industry 
progressed rapidly In 1895 the prov- 
ince of Buenos Aires, which com- 
prises most of the pampa, had fifty- 
two million sheep, moi e sheep than all 
the United States ever had m one year 
But in 1930, that province had only 
foul teen million sheep. The story of 
the migiation of the sheep industry m 
Aigentina gives us a splendid illustra- 
tion of the way the giowth of popu- 
lation and transpoitation facilities 
affect grazing industries. 

The refrigerator ships led to the 
decline of sheep glazing in the pampa 
Before 1877 practically no fresh meat 
could be shipped, live cattle reached 
Europe in poor condition and sheep 
could not stand such a voyage. The 
only meat products were tasajo or 
dried beef, canned beef, and'beef ex- 
tract. Argentina ships almost 

half^ a_ million tpns_ of the highest 
grade chilled beef eveiy year and a 
lap^' quantity of frozen beef and 
frozen mutton. Europe provided such 
a go od market that the cattle indus- 
try improved’ lapidly and replaced 
sheep. 

Importance of Alfalfa. The 
pampa has some of the finest cattle in 
the world (p. 22). This region now 
has many windmills and huge water 
tanks It has the world’s largest 
acreage of alfalfa The Ameiican 
farmer fattens cattle on corn; the 
Argentine cattleman uses the nutri- 
tious alfalfa. This ciop has a larger 
acreage than any other crop in_Argen- 
^a" mpre than twmty 
or twice as much js^ in the U ntie, (f 
StatesJ ''’So^aluaWe is it to the cat- 
oEmdustry that on a single ranch of 
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Fru so I, Western United States, 2, The Andes, 3, Southern South America, 
4, South Africa, 5, Australia and New Zealand, 0, Northwest Luiope, 7, The Mediter- 
ranean region, 8, Cential Asia More than foui-l'itths of the wool exports of the world 
come from legions 3, 4, and 5 


foity tlioiisand acies moie than half 
of the estancm may giow thib flesh- 
making foiage. 

Patagonia. In Aigentina and Chile 
the sheep industry, when displaced by 
cattle and other agiicultuial activi- 
ties, had a better legion to which to 
go than in the United States. In 
Argentina many sheep now graze in 
the lands between the Parana and 
Uruguay riveis. Many more glaze in 
Patagonia which is largely arid, cold, 
and isolated Sheep can graze in 
drier lands than cattle They get 
along with little water, eat many 
plants not liked' by Tattle, and can 
climb to mountain pastures Moie- 
over, sheep products — wool, skins, 
tallow, and meat — have high value 
per unit of weight, so that they graze 
j farther from transportation facilities 
s than other animals In remote graz- 
ing regions this animal is the best 
possible source of income Thus we 
find the distant grassy plains of Pata- 
gonia, the Falkland Islands, Aus- 


lialia, and New Zealand great sheep 
giazin.g aieas (Fig 50) Patagonia 
equals the combined size of Califor- 
nia, Oregon, and Washington and 
over almost its entire extent it favois 
sheep inoie than any other animal 
Although many sheep browse in dry 
northei n Patagonia, the southern part 
receives more lain, has better vegeta- 
tion, has better shipping facilities and, 
jtherefoie, has the majoiity of animals 
(Fig. 51) Southern Chile pioduces 
more than Ihree-quaiteis of that 
country’s exports of wool. Southern 
Patagonia produces about one-quaiter 
of Argentina’s wool exports and also 
ships quantities of frozen mutton In 
the Falkland Islands with similaFcon- 
ditions the people live almost entirely 
by sheep grazing 

Uruguay. Not many important 
countries have so few trees as Uru- 
guay. Only 3 per cent of its area lies 

in forests. The sin face resembles the 
■* ' 

pampa to the west, but it is not quite 
so level. Moie than four-fifths of Jhe 




TEMPERATE GRASSLANDS OF SOUTHERN HEMISPHERE 77 



Couritay oj Kohhaann 

Sheep at Sheveixg Shed, Southern' Patagonia 


Fig 51 This remole, cool, moist and rough region is too cold for crops but it 
produces a fine wool How many people per square mile does the region have’' 


land is devoted to cattle and sheep 
grazing 

' The Uruguayan cattle industry has 
had a history much like that of the 
pampa For almost three centuries 
the cattle roamed the unfenced ranges 
and were hunted by the gauchos. 
Commercial products were hides and 
tallow Later dried beef, called tasajo, 
was made Thirty years ago Uruguay 
made more than one hundred million 
pounds of lasajo per year, most of it 
going to poor people in Biazil and the 
West Indies Now the quantity is 
much smaller, for the cattle ai e better 
and cattlemen are more interested in 
fi ozen and chilled beef Canned meat 
, and meat extracts have declined 
’gieatly. Uruguay at present ranks 
next to Argentina as a beef exportei. 
As yet the Uruguayan cattle do not 
equal those of Argentina and mo-jt of 
the exports aie fiozen beef Seveial 
reasons account for this. Uruguay has 
severe dioughts, one in 1916 killed 
one and a half million cattle. The 
country suffers also from the tick 
which gives cattle in the warmer 
north the Texas fever. Also Uruguay 
does not have valuable alfalfa pas- 
tures like those of the pampa. But 
the piofitable sheep industiy has re- 


taided the rapid development of a 
high-grade cattle industiy 

Wool is LTruguay’s principal prod- 
uct It supplies one-third of the value ' 
of the expoits The sheep industry 
had a history similar to that of cattle 
In the early days there was no mar- 
ket for mutton because the people 
disliked it For years flocks of sheep 
were driven to brick kilns, there 
slaughteied, and their carcasses, 
stripped of the hide, flung into the 
fuinace for fuel. Even now mutton 
has little value in Uruguay, the sheep- 
men being interested chiefly in pro- 
ducing fine fleeces. 

Look at the sheep map of South 
Ameiica, p. 94, and the cattle map, 
p 86, what area neai Uruguay, 
othei than the pampa, has a giazmg 
industiy very much like that of Uiu- 
guay? Why do you find so many 
cattle in south Brazil? Why do 
nearly all the sheep of Brazil graze in 
south Biazil? 

GRASSLANDS OF AUSTRALIA AND f 
NEW ZEALAND 

The grazing ’industries of Australia 
are the best examples of the effect of 
remoteness on the use of extensive 
grasslands. This continent lies far- 
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thest from the leading importing 
countnes of the Northein Hemisphere. 
jMoie than one- third of the continent 
gets less than ten inches of ram 
Australia and Sheep. Foi eveiy 
person in Australia theie are fifteen 
sheep. Australia has more than one 
bundled million sheep, this is more 
than the United States, Argentina, 
and LTruguay togethei have It ex- 
ports one-third of the world's wool 
-\ustralia has many favorable condi- 
tions for sheep giazing 
- ‘‘Nearly half of the animals aie kept 
m the higher lands in eastern New 
South Wales, wheie the lainfall in 
'some'shcep' districts amounts to moie 
than thirty inches In the moistei 
lands rhahy mutton sheep giaze 
Westward wooT sfieep piedominate. 
Practically no sheep are in the vast 
central deseit because, unlike the 
deseits of the United States, this area 



Distribution of Pests which Hinder 
Grazing in Australia 


Fig S2 Why is the prickly pear con- 
sideied a pest? How fast did rabbits 
spread? The tick? Piickly pear was 
introduced into Australia in 1777; it 
spread rapidly over large areas, making 
them useless. Recently the cochineal 
bug, which feeds on this plant and kills 
it, was introduced and is reclaiming the 
lands for the farmers Sixty per cent of 
the area over which the pear spread has 
been reclaimed 


has very few iriigable distiicts or 
liigh mountains Moreover in the 
north, which is always hot (p. 15), 
the heat is too gieat foi sheep and 
the grasses aie betlei suited to cattle 
Practically eveiy where the sheep 
spend all year m the open 

Pests. Two iinpoitant factois tend 
to keep sheep fiom the deseit and 
hampei the industry m better legions 
(Fig 52) Both have cost enoimous 
sums One is labbits, millions of 
them. Befoie its settlement, Aus- 
tialia had no labbits But about 1863 
the fence of a labbit bieedei in Vic- 
toria was destroyed by fire and his 
labbits escaped As these animals 
eat the forage of sheep, they soon be- 
came troublesome. Long fences were 
built to stop their spiead, but despite 
the fences rabbits infest most of the 
continent One of these fences meas- 
uies more than one thousand miles in 
length; Australia has nioie than one 
bundled thousand miles of such bar- 
iieis Though a pest to the grazing 
people, the value of labbit and hare 
skins exported was until 1930 much 
greater than that of mutton and lamb. 

On the margins of the deseit Aus- 
tialia has to fight another seiious 
pest, wild dogs One lanch near 
Broken Hill lost foity-five thousand 
sheep in one year Foi a single wild 
dog scalp there is a bounty of $5 to 
$50 Wheiever these blood-thirsty 
animals appear, the lanches pay more 
attention to cattle grazing because 
the larger animals have better means 
of defense. 

Cattle. Australian cattle have 
much importance. The continent has 
two cattle per person and ranks after 
Argentina and Uruguay as an ex- 
porter of beef (Fig ss)- 

As you studied these gracing re- 




TI'IVIPHIATK GRASSLANDS OF SOUTHIAIN DLMISI’IILRE 


79 



Cuurtisy of Cominonv'ealth of Australia 

Shorthorn Cattle, South Australia 

Fig 53 What part of the world takes the exports of high-grade beef of 
Australia? 


gions, you have noticed that most of 
them are different flora the lands of 
nomadic peoples in Asia. In the 
^rly days the animals and peoples 
migrated considerably in these areas, 
but now the ranges have been fenced 
and large ranch headquarters estab- 
lished. The owners and cowboys 
have many comforts, good houses, 
newspapers, telephones, radios, and 
automobiles. 

New Zealand. New Zealand does 
not have such extensive grazing lands 
as the continents, but it has a unique 
place in grazing industries for with 
only one and one-half million people, 
it is one of the most advanced coun- 
tries. Practically all of its rank it 
owes to sheep andA^ttle. It has al- 
most twBnty__sheep,fpr every person 
and more than two cattle per pereon. 

The climate favors the glazing of 
sheep and" cattle. New Zealand does 
not experience disastrous droughts 
like Australia and Uruguay Suffi- 
cient rainfall is well distributed 
throughout the year. The animals 
always have plenty of water and 


glass Large supplies of hay are not 
necessary for mild temperatures per- 
mit grazing all year. Nine-tenths of 
the tilled land is planted to grass All 
aieas are neai the sea. Most of the 
sheep graze in the drier grasslands 
WTiich areas are dry? North Island 
has about four-fifths of the cattle and 
about one-half of the sheep (Fig 54) 

The major exports in order of 
value are . wool, butter, frozen meats " 
(the English say New Zealand frozen 
mutton is the best imported), cheese, 
hides, and skins — all animal prod- 
ucts. These account for more than 
liine-tenths of the island’s exports. 
Man found many geographic condi- 
tions favorable to glazing in New 
Zealand. When the steamship and 
later refrigeration came. New Zea- 
land rapidly climbed to its present 
rank as one of the outstanding pas- 
toral countries. 

SOUTH AFRICAN GRAZING 

The High Veld. Near the south- 
eastern edge of the African plateau 
lies another large temperate grass- 
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land area Most of eastern South thickly, tiees occur only on eleva- 
Ahica depends chielly upon giazino, tions and on stieam courses Befoie 
but the high veld has the leading white men introduced their herds, 
lank It has bioad level sti etches of millions of wild animals grazed heie 
giassland, the tall glass gi owing The veld receives more than 



Cowtrsy of Untied Staten Department of 
AoTii ultme 


Fig S4 Compare these maps 
with the rainfall maps on pages 62 
and 63, the relief map on pages 10- 
II, and the forest map on page 235, 
and explain the distribution of ani- 
mals m New Zealand 



Courtei^y of Gcoginphical Rcvhav Published 
by the Ameruan Geofnaphical Souety 


Rainvall and Caitle, South Africa 

Fig ss Rainfall and cattle density 
correspond closely (i) Summei rainfall 
of more than twenty inches (2) Sum- 
mer rainfall of more than thirty inches 
(3) Winter rainfall East and north of 
the dotted line more than 60 per cent of 
the ram falls m the summer Compare 
with the sheep map on page 76 

twenty-five inches of ram per year 
(Fig SS)- Most of the ram falls in 
the summei months, but droughts 
aie not so bad as in Austialia Com- 
paied to Australia, South Africa has 
one important handicap ; the elevation 
of the veld, between four thousand and 
six thousand feet, causes a frost season 
of about one hundred days. 
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Slieep Dominance. Sheep consti- the hitrh veld agiee with sheep that 
tute the outstanding industiy. Cat- in the last twenty years South Africa 
tie m considerable numbers are kept has had the largest proportionate in- 
but the beef is of inferior quality, the crease in sheep among all the im- 

cattlemen having paid little attention portant sheeplands Today it has 

to improvement of breeds Cattle more than forty million and ranks 

supply mainly local needs for food third as a wool exportei If we e\- 

and draft animals The sheep are of cept gold, wool furnishes one-third 

fine quality and consist chiefly of the of the value of the exports from South 

merino oi wool type So well does Afiica 

EXERCISES 

I (a) Contrast the climate of the 5 (a) What conditions make Uru- 
pampa with that of the northern Great guay a gieat giazing land^ (b) Does 
Plains (b) List six or more factors Uruguay get moie ram than most of the 
that favoi a great cattle industry in the pampa’ 

pampa. (c) Why did the sheep industry 6 Study the rainfall maps for Aus- 
develop early in the pampa’ (d) Why tralia (a) Wheie are the thief sheep 

did cattle and crops replace sheep in the lands? (b) Why are there no sheep in 

pampa? central Australia? 

2. (a) In what other areas of Argen- 7 (a) What great pests hinder the 

tina do cattle graze? (b) Sheep? sheep industry? (b) Compare the dis- 

3 (a) Why do more sheep graze in tribution of sheep with that of cattle 
southern Patagonia than in northern 8 (a) Contrast the rainfall of the 
Patagonia? (b) How much rain does Great Plains with that of New Zealand 
southern Patagonia receive? (c) How (6) In percentage of land m grasses what 
is it distributed through the year? country does New Zealand resemble? 
(d) Why do sheep of Patagonia produce (c) What are the chief exports of New 
better wool than those of northern Ar- Zealand? 

gen tina? 9 What conditions make South Africa 

4 Give all the reasons you can to a great grazing land? 

explain why the chief industry of the 10 Why do few cattle graze in the 
Falkland Islands is sheep grazing western part of South Africa? 


II. WOOL EXPORTS OF THE WORLD 

(A recent year) 



Total 

Percentage 

Country 

{in pounds) 

of world 

World 

Southern South America 



Argentina . . 

297,022,000 

139 

Uruguay 

172,296,740 

8.1 

Southern Brazil 

• • . 16,195,520 

•7 

Chile 

. . ... 21,002,960 

9 

South Africa 

. . . 275,766,480 

12.9 

Australia and New Zealand , . 

1,046,809,940 

49-1 
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(a) What peicentage of the wool ex- 12. As a leview, contiast the glazing 
ports come from lemote regions of the industiy on the Kirghiz steppes with that 
Southern Hemisphere? {b) List all the of the pampa 

factors that account foi the impoitance 13. Make a percentage chart of the 
of these regions as a group in the export wool exports of the world (table p. 81) 
of wool 

AN EXTRA LESSON 

An extra hour may be well spent on 342, A, VI (1930), 213-219, 230, 

“The Sheep Industiy of Australia” be- 234-237, 26 , pp 85-86, 131, 149- 

caiise of its impoitance and its relation 150, 235, 239-245, 7 , VI, pp 35-39, 

to geographic factors In addition to C, XXX (1916), 473-563, selected 

the text use the following references: portions. 

24 , pp 274-282, B,XXVI (1927), 327- 

READINGS 2 

“ Grazing in the Temperate Plains of “ Grazing in South Africa ” — B, XXIX 
Southern South Ameiica” — 17 , pp (1930), 287-300, 7 , V, pp 282-287, 
124-127,310-313,318-319,327-328, 288-295, J, XXII (1932), 205-224, 

340-343.364-367,376-384,402-406, C, LIX (1931), 390 ff. 

427-431, 7 , 11 , pp 196-202,203-213, “Where our Wool Comes From” — 4 , 
6, pp 21-34, 35-48, 51-54, 70-72, pp 292-313 

192-196. “ A Day with the Argentine Gaucho ”■ — 

“ Sheep in the Southern Hemisphere ” — 33 , No 16, pp 3-30, C, LXIV 

24 , pp 274-284. (1933), 449-491. 

TOPICS FOR INVESTIGATION AND REPORT 

“Contrast the Four Sheep Regions of A, VII (1931), 365-379; 7 , VI, pp. 
Argentina”— 17 , pp. 318-319, 341- 89-93 

342, 365-367, 382 “An Ostrich Farm in South Africa” — ^ 

“The Sheep Industry of South Chile 7 , V, pp 288-295. 
and the Falkland Islands” — 17 , pp. “The Rabbit Pest in Australia” — C, 
ior-107, 124-127. XXX (1916), S4i:-S4S and othei 

“The Pampa and its Beef Expoits” — ■ leferences on Australia 

17 , pp 310-313, 31S, 375-380 Most boys and girls will enjoy leading 

“ The Grazing Country of Uruguay ” — Hudson, W FI: The Purple Land, 
17 , pp. 399-408 Dutton & Co., New York, 1921. 

“Sheep Rearing in New Zealand” — 

2 Numbers and letters refei to Selected Refeiences on pages 420-424 




Culu U ‘'V of MaTtin JohitiiOn 
GiR'iFrES ON THE GrASSUNDS OF AFRICA 

Fig s 6 Perhaps there are a rrullion giraffes in Africa, they are only one of the 
many ammals that thrive on the great grasslands of this continent. 


CHAPTER X 

GRAZING IN THE SAVANNAS 


Many people call the savannas the 
glazing reserves of the future. But 
why do they think of the savannas 
as important grazing areas only in the 
futme? We know that this type of 
vegetation supports millions of cattle, 
but the animals do "not make good 
beef (Fig. 56). Savannas have many 
handicaps. 

Climate gives savannas their out- 
standing handicap Savannas receive 
more rainfall than temperate grass- 
Imids, but the difference between 
rainy and dry seasons is much 
greater. In the dry season, drought 
constantly hindeis plant, animal, and 
man (Fig. 57). High teraperatuies 
intensify the effects of little rainfall 
in this season In the wet season 
high temperatures cause a large 
growth of grasses. This distribution 
of rain and high temperatures ex- 
plains the natural vegetation, whicli 
consists of bioad areas of tall coarse 


grasses interspersed with scattered 
trees or groves of trees. 

On pp. 60-61 locate two large savan- 
nas in South America, two in Africa, 
and one in Australia What is the 
dry season in the campos? In the 
llanos? In the sudan? The savanna 
northwest of the pampa is the chaco 
When is its dry season? What area 
lies to the north of the sudan ^ Why 
is there no large desert north of the 
llanos ? What area is southwest of the 
savannas of Australia? Of southern 
Africa? Of the chaco ^ What kind 
of lands lie on the border of the 
savannas toward the Equator ? Why ? 
What savannas are in lowlands? On 
plateaus? Are savannas regions of 
dense, medium, or sparse population ? 

Ano ther handicap of, savannas is 
disease " ‘All the savannas have cattle 
ticks which give the cattle Texas 
fever ; they have hoof and mouth dis- 
ease, carbuncle, and others. Diseases 
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Climatic Charts 


Fig 57 In interpreting the relation of tempeiature and rainfall to the pasture 
lands and to crops these charts are very helpful The figures on the ught-hand side are 
temperatures in degrees Fahrenheit, those on the left, precipitation m inches The 
black lines at the bottom show the mean monthly piecipitation, the small circles 
connected by the black line across the chart near the top show the mean monthly 
temperatures. 

Chart A shows a rainfall regime favorable for wheat Chart B is of a station in 
the campos of Bra/nl Cuyaba gels a total of hfty-six inches of rain per year, January 
gets nearly nine inches, but June, July, and August together get about one inch The 
drought period of these months is the real cause of the savanna, during these months 
all vegetation dries up because of the low rainfall and high temperatures Notice the 
rainfall on Chart C, in the entire year Barrow gets less than six inches, but there it is 
moist all the time because of the low temperatures (pages 14 and 15). 

Notice the temperature cuive of Cuyaba Cuyaba is always hot, tlicie is little 
change of temperature from month to month Why? Contrast the temperature curve 
for Barrow, for Victonca Plants grow most rapidly during hot and wann months, 
Cuyaba has a growing season of twelve months, Victonca has about nine months, while 
at Barrow only mosses and grasses of the tundra glow How long is the growing season 
in Cuba (Chart A, page log ) , m Illinois (Chart B, page 189)? Notice and explain why 
July has the lowest temperatuie at Cuyaba and January at Bariow. 

Note In class discussions the teacher should make frequent use of the climatic 
charts and maps 


produced by insects impede man’s use 
of tbp savannas even moie than the 
climate. In places where cattlemen 
lake pains to get rid of insect pests, 
rather good cattle are raised. The 
problems in the African savannas axe 
greater than those in South Ameiica 
or Australia Theie the dread tse-tse 
fly, which lives only in aieas of low> 
altitude, attacks both man and beast.^f 
In most of the savannas snakes andj 
wild animals do damage. Also it 
would not pay to build railways into 
the savannas to bring out poor-grade 


'cattle; good cattle cannot walk long 
distances to maiket. 

Despite these disadvantages, savan- 
nas have much value. The diy sea- 
son is a seiious pioblem, but men 
know how to make even a deseit 
bloom. Moi cover, the giass fui- 
nishes forage whether gieen or dry 
Besides, the tiees provide a shelter 
from the hot sun. And the year-long 
warmth makes barns unnecessary i, 
Since the more easily utilized tem- 
perate grasslands have begun to feel 
the effects of increasing population, 
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spread of crops, and decrease in ani- 
mal populations, we ought to expect 
the savannas to produce more ani- 
mals in the future 

THE SAVANNAS OF AFRICA 

Savannas cover more than a third 
of Africa. They stretch in a gi eat ai c 
fiom the Atlantic eastward nearly to 
the Indian Ocean and then southwaid 
to the tip of the continent (p 6i) 
The savannas agree roughly with the 
belt having from twenty-five to fifty 
inches annual precipitation. Study 
the seasonal rainfall maps of these 
savannas 

For thousands of years the natives 
of these lands have had a giazing in- 
dustry Some of them depend almost 
entirely on their herds Cattle are by 
far the principal animal. Some tribes 
keep a few hair sheep foi milk, meat, 
and skins, the climate is too warm 
for wool sheep. Most tubes keep 
goats, pigs, and chickens Cattle 
stand the heat better than the other 
animals, can travel better through the 
grasses, some of which may be ten 
feet high, can carry large loads, and 
can defend themselves. The last 
point is veiy significant for the savan- 
nas are the habitat for lions, leopards, 
i cheetahs, jackals, hyenas, and hunt- 
' ing dogs. These carnivora feed 
largely on the numerous grass-eating 
animals, such as the giraffe, zebra, 
eland, steinbok, gazelle, and ante- 
lope, but they constitute a menace 
to domestic animals. So well are the 
cattle able to defend themselves that 
in many districts a young lion or 
leopard, which foolishly comes too 
close to a herd, often is stamped to 
deatlr by the rushing herd 

From a commercial viewpoint, the 
savanna cattle industry has as 


yet little importance Neveitheless, 
many countries have lecently had 
large increases in cattle mainly under 
the direction of white herders In 
the last twenty years, Africa’s cattle 
increased from about thirty to forty- 
five million. The increase has oc- 
curred chiefly in the savannas of the 
British possessions in the eastern and 
southern part of the continent How- 
ever, as yet, the pnncipal export 
pioducts aie hides and wool 

THE SAVANNAS OF SOUTH 
AMERICA 

The savannas of South America do 
not cover so large an area as those m 
-Africa, but they are moie valuable. 
When it becomes necessary to raise 
more cattle in savannas. South 
America will probably witness a rapid 
growth A major advantage is found 
in the transportation possibilities 
here, for large parts of these areas lie 
near the sea and other sections have 
rivers (Fig 58) They do not have 
so many wild animals Also, the type 
of population is of higher rank than 
the semi-noniadic and nomadic na- 
tives of the African savannas When 
Europeans came to South America, 
the Indians had no cattle and the in- 
dustry was established by white men. 
Therefore, even in very remote dis- 
tricts we find cattle giazing on a com- 
mercial scale, but chiefly in the 
campos, the chaco, the llanos, and the 
Bolivar savannas. 

The Campos. In the campos piac- 
tically all of the cattle graze east of 
the Paraguay River , many are m the 
southern part of the campos. The 
cattle industry here had an eaily start 
because of the need for meat in the 
early gold and diamond mines of in- 
terior Brazil. Although floods some- 
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From South America hu C F Jona 


Fig 58 I, Bolivar savannas, 2, Llanos, 3, Campos, 
4, Plateau of Eastern Brazil; 5, South Brazil, 6, Uruguay, 
7, The pampa, 8, Southern limit of cattle ticks Compaie 
with the map of grazing regions Why are so many cattle 
in eastern Brazil? 


times cause much damage, the 
swampy meadows about the head- 
waters of the Paiaguay River consti- 
tute the chief district because the 
grasses remain good in the dry season 
and the river affords a highway to the 
south. The eastern parts of the re- 
gion now have more animals than tlie 
western. What reasons for this do the 
world maps of relief and population 
suggest? Two railway lines connect 
the east with Sao Paulo, a region hav- 
ing many cattle also (Fig. 59), What 


products probably come from the 
herds of the eastern part of the 
campos? From those of Sao Paulo? 
What other paits of Brazil have many 
cattle ? 

The Gran Chaco. Southwest of 
the campos lies a large savanna, 
(called the chaco Only the eastern 
and southern margins of the chaco 
have any cattle. The east has the 
Paraguay River for transportation, 
. it also has large camps that produce 
i tannin extract from the quebracho 
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CouTte^y of Ernest Q Holt 


Cattle Pen in the Campos, Brazil 

Fig 59 Notice the hump on the shoulders of some of the animals Because zebu 
cattle are immune from the Texas fever, zebu bulls have been used with native cows in 
an attempt to get an animal good for meat and immune from Texas fevei Zebu cattle 
are good draft animals but make poor meat 


tree. How do the camps use cattle? 
The southern maigin is near the 
Parana Rivei, the lailways, and 
slaughtering plants of the pampa. 
The cattle are of poor grade for the 
region has many handicaps including 
floods, lack of salt, many diseases, 
locusts, ticks, and droughts. No cat- 
tle can be shipped into the pampa 
from the chaco until they have been 
dipped two or three times in an ar- 
senic solution to rid them of ticks. 

The Llanos. Once the llanos 
savannas weie regaided as among the 
most valuable of new grazing lands. 
It was thought that a great cattle in- 
dustry would surely develop on these 
vast plains covered mainly with 
grasses. Also the region lies nearer 
Europe than Argentina by a full 


week But these features lose much 
of their value because of the climate. 
In the rainy season floods drive the 
cattle to the low hills where the ani- 
,mals soon eat all available grasses. 
Many perish while attempting to 
leach hummocks of fresh grass. 
After the floods, immense swamps re- 
main and bleed many kinds of de- 
structive germs Later the tick be- 1 
gins its lavages In a few months the 
plains experience a serious shortage of 
water, for the warm, moisture-gather- 
ing trade winds sweep over them In 
the dry season the grasses become so 
poor that irrigated pastures of al- 
falfa or grass must be used : these lie 
near the Andes and from them the 
cattle move over the mountains on 
foot to market Most of the three 
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million cattle die confined to the 
alluvial plains of the Oiinoco and 
Apure riveis where the best stand of 
grass gi ows 

The Bolivar Savannas, In noi th- 
em Colombia he several thousand 
squaie miles of the most useful 
savannas in South America. The 
largest district is known as the 
Bolivar savannas In many ways 
these resemble other savannas, but 
the grasses aie better and so are the 
transportation facilities This region 
stands out very noticeably in a map 
of the distribution of cattle , in a rela- 
tively small area more than two mil- 
lion cattle graze Since the meat is a 
poor grade none of it goes to great 
foreign markets What great rivei 
highway serves this region? 

THE SAVANNAS OF AUSTRALIA 

The Australian savannas extend 
across the northern part of the conti- 
nent in a great descent and show 
very clearly the effects of the seasonal 
distribution of rainfall. While they 
have shortcomings similai to those of 
other savannas, they have reached a 
higher state of development The 
eastern savannas, which are the re- 
gion of the gigantic eucalyptus tiees, 
not only have many cattle but they 
have some of the best farmlands in 
Australia. Farther west and toward 
the dry interior, the savannas become 
less rich and the tiees are scrubby. 
Cattle show a corresponding thinning 
out toward the west (Fig 6o). 




Fig 6o Where are most of the cattle 
ot noithern Austialia (page Cif? Why 
.ue there no tattle in the central part of 
Australia I* What aie the chief uses of 
cattle in southeastern Australia? In the 
north? 

The cattle industry has made con- 
siderable headway here because of 
several reasons The area had prac- 
tically no aboiigines to impede white 
men’s progress hluch of the land 
lies neai the coast and several lail- 
loads m Queensland tap the grazing 
districts. The government gives 
much aid to the cattlemen, because 
in a land of so much desert the great- 
est possible use must be made of the 
favorable aieas It expends large 
sums of money in maintaining the 
routes along which cattle travel to 
market It builds fences to check the 
spread of labbits, it works to check 
the spread of the tick and pays 
bounties for wild dogs. Hundreds of 
tanks collect rain water to supple- 
ment natural watering spots and 
wells. The government also main- 
tains supplies of feed at certain 
places. 


EXERCISES 


1. (a) Answer the questions on the 
first and second pages of this chaptei. 
'b) List the handicaps of the savannas 
for great grazing industries. 

2 . (a) Contrast grazing m the Sudan 


Chaco near the eastern and southern 
margins? (c) What handicaps have the 
llanos? ((i) Why is none of the meat 
shipped from these savannas to great 
foreign markets? 
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READINGS 1 


“ Two Fighting Tribes of the Sudan ” — 
C, LVI (1929), 465-486. 

Johnson, Martin Safari — A Saga of 
the Afiican Blue G P Putnam Sons, 
New Yoik, 1928 

Roosevelt, Theodoie African Game 
Trails. Sciibners, New Yoik, 1910 
“ Elephant Hunting in Equatorial Af- 
rica ”~-C, XXIII (1912), 779-810, 
P, LXI (October, 1933), 7 ff 
“ The Australian Savannas ” — C, XXX 
(1916), 473-568, selected portions; 


A, VI (1930), 230-232, 26 , pp 303, 
322-323, 328-333 

“The Campos” — 17 , pp 44-45, 65, 
486-494, G, XLVI (1918), 759-770 

6, pp. 2 1 1-2 14 

“ The Llanos ” — 17 , pp 45, 64, 605- 
607, 647-655, F, XXII (1924), 45- 
56, K, CXXVIII (1914), 813-825, 

7, n, 365-370, 6, pp. 324-334 

“ The Gran Chaco ” — 17 , pp 44-45, 66, 
324-328, C, XL (19211,414-432, 7 , 
II, 247-253, 6, pp 176-184. 


TOPICS FOR INVE.STIGATION .A.ND REPORT 


The Shan Plain — an Example of the 
Sudan” — B, XXIX (1930), 319- 

330- 

The Sudan — A Famine Zone in 
Afiica” — J, XVI (1926), 583-596. 
Interesting .\nimals of Australia” — 
26 , pp 74-86 

A Trip Across the Venezuelan Llanos ” 


— K, CXXVIII (1914), 813-825; F, 
XXII (1924), 45-56, 6, pp 324-334. 
“The Lion, Prowler of the Veldt ” — L, 
II {October, 1932), 19-23 
Any boy or girl will enjoy reading Pat- 
terson, J H • The Man-Eaters of 
Tsavo (Macmillan, New Yoik, 1907), 
a thrilling story of two lions. 


1 Numbers and letters icfei to Selected References on pages 420-424. 




Fig 6i Which regions shown on this map ha\e d lainfall ol more than twenty 
inches’’’ Explain why they have so many animalb 


CHAPTER XI 

GRAZING IN MOUNTAIN AREAS 


Tibet siiggests yaks and sheep 
Switzeiland suggests mountain pas- 
tures dotted with cattle Pictures of 
the Rocky Mountains often show 
flocks of sheep in meadows bordered 
by forests on one side and majestic 
mountains on the other In a view 
of pastures in the central Andes we 
see sheep, llamas, or alpacas In 
rugged mountains people tend ani- 
mals chiefly for milk, butter, cheese, 
wool, and transportation , meat is 
secondary Several factois help to 
explain the grazing of many animals 
m mountains (Fig 6i) 

MOUNTAIN GRAZING IN ASIA 

Tibet. The inhabitants of Tibet live 
in one of the world’s most inhospitable 
regions Much of theii land is neaier 
the Equator than Georgia, but it lies 
at heights of ten thousand to seventeen 
thousand feet. It is a vast area of 
plateaus. Snow may fall in any month 


fiom September to May and frost is 
not uncommon m the middle of sum- 
mei. Most of the time strong dry 
winds sweep over the land How much 
rain does Tibet get in each season (pp. 
62-63) ? Tiavel in all directions en- 
counters many obstacles. Northwmid 
the descent to lowlands is almost im- 
possible in some places and hard prac- 
tically everywhere Eastwaid several 
long valleys extend into the plateau. 
These carry much of the trade be- 
tween China and Tibet, but the trails 
aie difficult and long. Southward and 
westwaid the Himalayas are an al- 
most insupeiable barrier across the 
trader’s path The descent to the low- 
lands is precipitous, but in the face 
of gieat haidships considerable trade 
moves Under such circumstances, the 
Tibetan of the plateaus can support' 
himself only by laising animals. 

Some Tibetans live in the valleys 
north of the Himalayas. These dis- 
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CnurtC'^V oj Viihlislien' Photo Scriice 


A Bedouin Camp Syria 

Fig 62 Compare the lanpce ot the camel Ipape 90) with the rainfall maps f pages 
62-63! List the animal products of this region Locate on a map the following places' 
Syria; Anatolia, Palestine 


tncts receive more rain than the pla- 
teaus and have access to the mountain 
snows which are of value in iriigation 
In sheltered spots barley, wheat, and 
a few vegetables can be raised This 
produce plays an important part in 
the life of all Tibetans The Tibetans 
of the plateaus tiade theii animal 
products for products of the valley 
fields 

Although the plateau people use 
some of the food from the valleys, 
they depend almost entiiely on their 
animals, chiefly yaks and sheep. We 
know already how sheep help 1 emote 
lands. The yak is even more valu- 
able here. It works at high altitudes 
better than any other animal It 
serves as a draft animal, a beast of 
burden, and a saddle animal It pio- 
duces rich yellowish milk fiom which 
the Tibetans make quantities of but- 
ter and cheese. Its long silky hairs 
have many uses Its meat is good, 
likewise its hide. 

Grazing in Southwestern Asia. For 
more than two thousand miles west 


of Tibet stretch many plateaus and 
mountains. Although theie aie ex- 
ceptions, chiefly about the margins, 
the area has one outstanding feature 
It is dry. How much rain does the 
legion get^ Some places have only 
three or four rams a year. Every- 
where, except for the highest moun- 
tains, there is a long dry season and 
a short wet season. Unceitainty of 
rains makes this a wi etched land. 
When rains fail to come or do not 
last long enough, famine kills man and 


Fig 63 Sheep aie especially adapted 
to the tally dry areas around the Mediter- 
ranean Sea Also, they are numerous in 
the hilly wet lands of the British Isles and 
fit well into root-crop mixed farming in 
northwestern Europe. ' 
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Stockdale F\rm, Yorkshire, Emglaxd 


Fig 64 I, House 2, Cattle and sheep stable, above 
stables are hay mow and wool storage 3, Cattle and 
sheep stable, sheep pen, above stables are hay mow 
and wool storage 4, Field hay barns and corrals 
5, Well 6, Spring 7, Highest points on the farm, 

I, 800 feet 8. Lowest point on the farm, 999 feet 
9. Field borders and stone fences 10, Roadway 

II, Paths 12. Streams 13, Small clump of trees 
14, Permanent pasture 15, Improved permanent pas- 
ture 16, Meadows, permanent grass mowed foi hav 
and pastured at intervals during the yeai Inset A 
shows the location of Stockdale Farm m England 
Inset B gives the distribution of moorlands m Great 
Bntdin. the areas of this type of grazing What is the 
difference m elevation between the highest and lowest 
part of the farm’ 


beast Ab many as possible of the in- 
habitants live in the highei, beltei- 
watered parts, where irrigation may 
be piacticed. Not neaily enough land 
IS available foi all the population to 
live on farms. Animals make it pos- 
sible for men to live in an otherwise 
uninhabitable land. 

The production of Peisian rugs is 
an indication of the importance of 
sheep in Persia and lands to the west, 
which piofit by selling their products 
as Persian. The city of Angola in 
Anatolia gives its name to the valu- 


able goat beaiing long silky 
hair, known as mohaii 
The Lord is my shep- 
heid ” indicates the signifi- 
1 cance of sheep in these dry 
mountainous lamib. The 
cameL Js ^moi e impoi tant 
heie than elsewheie, except 
in the Sahara (Fig 62 ) 
The camel j 5 _streHg, tall, 
and can enduie^reat hard- 
ships. it can travef faster 
than othei beasts of bur- 
den It can live foi days 
without Water or fe ed , its 
feet are big and padded so 
they do not sink into the 
gands and the hot ground 
does not crack or bum the 
feet. The nosti ils and eyes 
aie piotected by fine bans 
fiom the dust and sand 
In many sections the peo- 
ple aie no madig . They 
gi aze theiF animals in.sum- 
mei in the moun tams and 
plateaus which hiwe pas- 
tes When snows come 
to the hig her .altitudes, 
these nomads, with all their 
belongings, move to the 
l owei slopes and ma rgins 
of desmts to find winter pastures. 
The migratiohTTollow a systematic 
plan. When the flocks have eaten the 
grass in one pasture they move to 
others in regulai order detei mined by 
the chief of the tribe 
Grazing in IV Igditena ngaa Lands. 
About the Mediterranean Sea lies 
one of the world’s major sheep and 
goat grazing areas The countries 
boi deling the Mediteiianean have 
more sheep than Australia and nearly, 
one- third of the goats of the world 
(pp 76~an3~9oT~TTie^^ 
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Cuurti iu i'J ^iiRKsiriftE Post 


Thl LvAiBrNrr, Season', Stoekd^le FiSM 

Fig 6s This picture was taken from the hill north of the house (Fig 64 j look- 
ing south The sheep are the bwaledale breed, a hardy sheep adapted to cold damp 
weather on the stony, rough, and swampy moorland seen in the distance Note the 
stone buildings, sheep pens, fences, and the meadows back of the buildings Why is all 
the land in pasture or meadow? What paits of Great Britain have rough grazing land? 
Fifty-two per cent of the area of Scotland is rough grazing land 


cels that in southwestern Asia, but 
theie is a long_^r bea^n. A large 
part of each of these countries is 
mountainous. 

Much land is too diy and the forage 
too poor even for sheep (Fig. 63). In 
such areas are manyjoats. They can 
live on such sc^ty^mid-tiiiappfitizing 
lations that even in many toivns al- 
most everyTairaly“Iias]a ^ock. They 
aTe” the princrpal'dairy animal for mil- 
lions of people, especially in Greece, 
while pictures of goats being milked at 
the customer’s door in Spain are 
familiar to all of us 

Grazing in the Moorlands of Great 
Britain. In staking contrast to the 
grazing in the arid Mediterranean 
lands is the grazing industry of the 
mountains of Great Biitain 

Fig 64 shows a farm in the moor- 
lands of England The fam contains- 


1.08 1; acres: goo acres of rough hill 
past^ure, 75 acres of improved pas- 
ture , 65 acres of meadow set apart for 
hay and pastuie, and 45 acres farther 
down the slopes for hay and food 
crops ’■ The farm buildings are at an 
elevation of 1,300 feet. At this eleva- 
tion few Cl ops are grown because of 
the cold damp climate and thin infer- 
tile soil, note that the garden is on 
the lowest field of the farm. The farm 
supports about seven hundred sheep 
and their lambs and about one hun- 
dred cattle Only a few milch cows 
are kept for home use. The sheep and 
cattle are special breeds adapted to 
the cold rough moorlands (Fig 65). 
From them the farmer gets his income 
by selling wool, lambs, and beef cattle. 

The one occupation is grazing. The'' 
farmer spends nearly all of his time 
' caring for his stock, harvesting the 


? These pastuie lands are very important to Great Britain, rough glazing land occupies 
32 per cent and permanent pasture another 30 per cent of the land of Great Britain, — Stamp, 
L.!)., The British Isles, p. 109. 
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Distribution of Sheep in South America 


Fig 66 r, Soulh Brazil 2, Uruguay 
Chile 5, The Andes 6, Mediterranean Chile 
factois explaining the distribution of sheep in 


and tending the garden. Spring 
is a veiy busy season with sheaiing 
the sheep, storing the wool, and taking 
care of the young lambs. E]yeg.-graze 
on the moorland all the year, except 
for short periods in very cold or 
stormy weather and at the time the 
lambs are born. The moorlands are 
rough, stony, and swampy , grasses on 
the limestone aieas are better than on 
sandstone areas. As the lambs cannot 
stand the coldest winter weather on 
the moorland, the farmer sells most of 


3, The pampas 4, Patagonia and south 
Fiom maps and text, list in detail the 
South America. 

them in the fall to farmeis at lower 
elevations, who raise root crops to 
fatten the lambs before sending them 
to the butcher. The lambs, which the 
f aimer wishes to keep to replace old 
ewes, are fed in barns during the first 
winter. In the spring the farmer buys 
about one hundred cattle from west- 
ern Great Britain and Ireland; he 
grazes them on improved pastures and 
on the meadows after the hay is put 
in the barn , in the fall he sells them 
to farmers who can fatten them on 
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root and other crops Itecause of the 
lough stony mfeitile soil and the cold 
damp climate, peisons living in the 
moorland have to be herders 
South American Mountain Grazing, 
In the Andes the people, mostly pool 
Indians, giaze many sheep, llamas, 
alpacas, and some cattle ISIuch of 
the region is ten thousand feet or 
more above the sea Is it hot or cold 
(p 14)^ hlost of the grasses ate 
short temperate grasses. The Indians 
do not have to depend entirely on the 



Fig, 67 The llama, an excellent beast 
of burden, subsists on little forage as it 
moves along the rough trails, does with- 
out water for days, and carries one hun- 
dred to one hundred fifty pounds 

animals for they raise potatoes and 
barley. In summer they take the ani- 
mals high into the mountains 
Sheep are valuable to the Indians 
(Fig 66). They supply food and wool 
from which the Indians make most of 
their clothing. The Indians at night 
sleep on sheep pelts in their huts. The 
sheep range from black to white in 
color , this is a handicap in marketing 
wool but aids the Indian in making 
striped clothing without dyes. Near 
each hut is a stone 01 mud corral foi 
the sheep and other animals at night 
Before the Indians had sheep, they 
tamed the llama, a member of the 
camel family about four feet high 
(Fig. 67). Llamas like the high cold 
pastures. They walk long distances 


with hulc foofl and water They 
carry most of the Indians’ bin dens. 
They piorluce wool, meat, leather, 
bone, and even fuel The Indian could 
hardly get along wnthout llamas 

The alpaca seems to do best from 
twelve to sixteen thousand feet above 
the sea It does not cany buidens 
and requiiea better foiage than the 
llama Its fine long silky hair is ve^ 
valuable for making higE^^adewoolSi 
goods^ Peru has moie than one and 
one-half million alpacas and exports 
about ^2,000,000 woith of alpaca wool 
eveiy yeai. 

Grazing in the Mountains of West- 
ern United States. In the dry moun- 
tainous regions of western United 
States, sheep again show how valuable! 
they are in lands of few' agiiculturai 
lesources (Fig 68). Aieas west of! 
the Great Plains now have two-thirdsj 
of the sheep of the country. They 
supply eastern markets with wool and 
meat 

Being pushed from the best lands 
by cattle, the industry is the most 
nomadic of American grazing indus- 
tries Shepherds accompany the flocks 
in high mountain pastiues for months 
during the summer Much summer 
grazing is in national forests leased by 
sheepmen In the winter, flocks de- 
scend to irrigated valleys where they , 
feed largely on alfalfa, or to desert’ 
margins where they graze on shrubs. 
Near Salt Lake oasis, sheep move each 
season between the mountains east of 
the lake to the clesei t west of the lake, 
a distance of two bundled miles or 
more each way (Fig. 69). They move 
in flocks up to three thousand head. 
They require from one to three weeks 
to trail horn the mountains to the 
desert and even more to return By 
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this bCd'^onal change (.hey aie kept in 
good foiage, cool weathei, and have 
ample watei both wmtei and summer 
Wool IS the most valuable product 
of the flocks, but lambs also bring 
good ! eturns Large ninnbeis of lambs 
aie shipped fiom the ranges to the 
eastern agucultural legions for fat- 
tening prior to inaiketing In actual 
weight this movement is small, as the 
people of the United States eat com- 
paiatively little lamb and mutton, 
only five pounds pei peison each year 



After United States Department of Agriculture 

Pasture land, Alfalfa, and Sheep 

Fig 68 Two-thirds of the sheep and 
Iambs are in the grazing area of the 
mountains and plains where much of the 
pasture land is unsuitable for crops 
What relation is there between the twenty- 
inch rainfall line and the density of dots 
on these maps? Relief and the density 
of the dots? 


1 I ySARLONG RANgG'"-^,^* ' ‘ 

I ,-., >1 SUMMER RANGE | ' I dESERT-NO CRAZING 
WINTER RANGE |'~>^| |RRIGATED AREAS 

Seasonal Grazing Ranges, Western 
United States 

Fig 69 The summei range is found 
chiefly in what aieas? The winter range? 
Note the relation between ungated areas 
and year-long range 


EXERCISES 


I. (a) What large mountain areas 
border the Tibetan plateau? (h) What 
eastward valleys carry the trade to 
China? (c) What factors cause the 
Tibetans to depend almost entirely upon 
animals for a living? (d) Is the popula- 
tion dense? (e) What crops do some 


of them raise? (/) What use is made 
of the yak? 

2. From the maps woik out the chief 
chaiacteristics of southwestern Asia, 
(a) Name three laige plateaus of this re- 
gion (p. ii). (b) What well-known 
valleys are there? (c) What is its ram- 
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falP {d) Vegetation^ (e) Why do so 
many people live by grazing? (f) How 
does grazing here differ from that in the 
pampa? {g) List all the conditions that 
make the people nomadic, (h) List the 
conditions that make the camel a valu- 
able animal here 

3 (a) How IS the lainfall distributed 
in the Meditei ranean region (pp 62 and 
63)? (b) VTiy IS glazing of sheep and 
goats important? (c) Contrast grazing 
here with that in Patagonia 

4 (a) Explain the distribution of 
sheep in southern Europe (p. 91) 
(b) Of goats (p 90) 

5 Outline in detail the relation of 
grazing in the moorlands of England to 
physical conditions 

6. (a) What countries have parts of 


the mountain grazing areas of South 
America? (b) Do these mountain areas 
have more people than the regions di- 
rectly east of them? Why? (c) Why 
are sheep valuable to the Indian? (d) 
Of what value is the llama'-' (e) The 
alpaca? 

7 Study the sheep map of South 
America (p 94) In w-hat three types 
of lands aie sheep grazed in large num- 
beis? 

8 (a) On the sheep map of the 

United States pick out the chief sheep 
areas of the west (p q 6 ) (b) Why 

do the sheep graze in the national forests 
and high areas in the summer? ic) In 
the valleys 01 on desert margins in the 
winter? (d) List all the conditions you 
can to explain this movement of animals. 
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CHAPTER XII 


FARMING AS AN OCCUPATION 


Faming a Necessary Occupation. 
We cannot get along without farms 
No other occupation supports so many 
people. We have seen how the Eski- 
mos, the Laplanders, and other peo- 
ples live without farming They are 
fishermen, hunteis, and gatherers of 
wild foods. Their self-sufficient occu- 
pations do not support great popula- 
tions Even in the forest, mineral, 
and manufacturing industries farming 
is a necessity since none of these is 
self-sufficing All require food for the 
workers and raw materials for the fac- 
tories from the populous farming 
lands which buy their wares (Fig 70). 
Where are the great farming regions 
Farming and Commerce. The need 
for food and raw materials is the main 



Courtesy of Tnteronhonnl Harvester Company 

A Modern Corn Pickfr in Operation 


IN Illinois 

Fig 70 This farmer lives m one of 
the great farming regions of the world 
Large level areas of land make possible 
the use of such farm equipment The 
two-row picker will pick and husk sixteen 
acres of corn in a ten-hour day, as much 
as sixteen men of average skill can do 
This IS the most modern method of husk- 
ing corn Most of the corn, however, is 
still husked by hand 


leason for much of the world’s com- 
merce today This explains the huge 
trade between spaisely populated 
lands like Aigentina and Australia 
and densely populated lands like Eng- 
land, in other vvotds, between farm- 
ing and industrial lands Most of 
Cuba’s prosperity depends on growing 
sugar and selling it to the United 
States and other lands The wheat 
faimeis of Kansas depend largely on 
the factory woikers of eastern United 
States and other countries Few areas 
can develop large faiming industries 
without enteiing commerce 
Types of Farming Before coun- 
tiies like England greatly expanded 
the world’s commerce there was one 
principal type of farming in which the 
farmer produced most of his needs 
This method is called s ubsistence 
farming Early American history is 
full of examples of how the farmers 
lived with little commerce except a 
crude type of barter with neighbors. 
The settlers bi ought a knowledge of 
farming with them fiom Europe 
There the people learned of farming 
from the Mediterianean regions, per- 
haps Syria and Egypt Why have the 
Chinese been called “ Farmers of 
Forty Centuries ” ? Faiming is an old 
industry in some parts of the world 
and very new in others As a result 
we find several tjipes of farming 
These have developed because of dif- 
ferences in regions, peoples, and the 
growth of populations. In some types 



Fig 71 How many large farming areas are there m the Northern Hemisphere? 
areas of the Northern Hemisphere is more important 111 food and materials produced 


the fanners produce many things, but trial regions many people are farmers, 
in others they produce only one crop, New lands produce food and materi- 
hoping to make enough money from it als for the industrial regions and their 
to buy what they need of other ma- . factoiies, In Japan nearly half of the 
terials. 1 people are farmers , in China nearly 80 


We recognize six main types of 
farming i plantation farming in the 
tropics; 2. farming in monsoon lands., 
3.~Tarihiiig in regions of Meditei- 
ranean climate; 4 cereal farming in 
semiarid plains; 5, mixed farming 
in temperate lands , 6 dairy farming in 
/humid temperate lands. 

^ Population and Farming. Farming 
is the world’s biggest business. It has 
rnpre.workers than any other occupa- 
tion (Fig. 71) Even in great indus- 


per cent. In new regions fewer people 
take up farming because each farmer 
produces a largei crop. But if new 
land yields laige crops, more people 
lean live in its cities and that means 
I moie farms to feed the people. 

Parts of Europe Ie g.^ the world in 
yield per acre of several- crops (Fig. 
72). Belgium pioducesj^bushels of 
wheat per acre, whereas loiy^, one of 
oui best farming states, produces only 
18.7 bushels. Potatoes in Belgium 
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Aftc) Goode, Philip, Atwood and atjins 
Name six or more farming areas in the Southern Hemisphere Either one of the great 
than half a dozen of the areas in the Southern Hemisphere 


grow 280 bushels to the acre ; m Iowa 
82 bushels. As expected, Belgium has 
a population density much greater 
than that of Iowa, 686 persons per 
square mile compaied with 4^ per. 
square mile in Iowa. Yet one-fifth o f 
the people of Belgium are e ngaged in . 
farming. In England only 
of the population engage in farming. 
England must import much food. 

Where there is hot much manufac- 
turing, the importance of farming is 
very noticeable Such lands may de- 
velop dense populations. Moreover, 
the way the huge numbers of people 
have been able to live in such coun- 
tries for thousands of years indicates 


how fundamental f aiming is China 
has four hundred eighty million peo- 
ple most of whom have been farmers 
for centuries They are skilful farm- 
ers too (p. 141) . Each Chinese family 
has only a few acres of land and this 
land must produce as much food as 
possible The farmers of Japan, Java, 
and India are much like those of 
China. _A land which devotes too 
much of its effort to farming tends 
to become backward We learned 
that China and Japan have no beef 
animals. Where the population is so 
dense the land must be used to raise 
food for the people instead of growing 
feed for cattle (see Fig 100, p. 134). 
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Cn-arte-iy of Photo())avimetiic Munchen 


Farm Villaoes in Sou i hern Germany 

Fig 72 This airplane picture shows the intensive use of the land for crops and 
hay m a region of dense population In this region the cattle are kept in barns and fed 
most of the year, when they are pastured they are tethered in the fields or grazed in 
the mountains The people live in villages and go out to the fields to work Note a 
second village in the distance In this great manufactunng country the people eat all 
the food the nation can produce and import much more Nearly every root, vegetable, 
and cereal crop is represented in the different fields, the animals include cattle, sheep, 
swine, goats, and chickens 


But these people have swine and poul- 
try and eat large quantities of eggs, 
chicken, and pork 
Population and Types of Farming. 
The type of farming also has a close 
connection with the characteristics of 
the people Which types are asso- 
ciated with the densest population? 
Which with sparse population? Two 
of the types with small populations 
have a peculiar importance today. 
More than any others, they have en- 
abled some countiies to break away 
from farming and become industrial 
and commercial nations 
The first of these two to appear was 
plantation faiming in the tropics (Fig. 
73) Originally this was carried on 
with sl ave labor, which was an indica- 
tion of the fact ory-lik e nature of this 
\ "-*"*'’"1-1 


kind of farming It is characterized 
by large aieas devoted to a single 
crop , it requires much manual labor , 
it requires men and capital from the 
manufacturing countries. The prod- 
ucts are consumed largely in the 
manufacturing regions of the North- 
ern Hemisphere. 

Ceieal harming in the semiarid 
plains differs greatly from the plan- 
tation type. Most of it takes place 
in temperate lands between the areas 
of grazing and mixed ianfimg. It 
also is characterized by large areas 
devoted to a single crop but it uses 
few workers and much machinery. It 
did not become a distinct type until 
machineiy of all kinds became com- 
mon, especially steamships, railroads, 
windmills, and harvesting machinery. 
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Plowing Red Ciay Land for Sugar Cane 


Fig 73 To produce the huge sugar crop of Cuba enormous amounts of capital, 
many laborers, much machinery, and efficient organization are required Plowing and 
getting the land ready for cane are difficult and expensive tasks. 


EXERCISES 


I. Study the map, Chief Farming 
Areas, {a) What relation is there be- 
tween the four great farming regions of 
the world and plains or mountains? (6) 
Name the plains (c) What relation is 
there between them and forests? {d) 
Grasslands? (e) How much rainfall do 
these four regions receive? 

In answering the following questions 
use the relief, rainfall, temperature, and 
vegetation maps 2 {a) lYhy doesn’t 
the farming region extend farthei north 
in Canada? {b) Farther west in the 
United States? (c) Why is much of 
Mexico vinsuited to farming? 3. (a) 
What limits the farm region of Europe 
to the north? (h) To the southeast? 
4. (a) Why IS there little farm land in 
western and central Asia? ( 6 ) In south- 
eastern Asia what large islands have 
good farm lands? 5. (a) WTiere are the 
faim lands of Australia? (b) New 
Zealand? (c) Why are there no farm 
lands in northern Australia and central 
Australia? 6 (a) Where are the chief 


farm lands of Africa? (b) Why does 
the large lowland area of Africa have 
few farms? 7 (a) Where are the chief 
farm lands of South Ameiica? (b) 
The large lowland area of central South 
America has no farms. WTy? (r) 
Why IS theie so little farm land in 
western South America? 

8 What relation exists between farm- 
ing and commerce? 9. W’hat types of 
farming do we recognize? 

10 (a) lYhat relation is there be- 
tween the four great farming regions 
and population? (b) If some farming 
areas in Japan support three thousand 
people per square mile (p. 141), how 
many must each acre support? (c) In 
these places wmuld the farmeis have 
many animals? (d) Why? (e) How 
are the types of farming related to the 
number of people in a region? (/) 
With the maps and the text contrast in 
outline form the types of farming illus- 
trated by the several pictures in this 
chapter. 




Cextril PIershey, Hlrshe\, Cuba 


Fig 74- The refinery shows in the center, on the right are the homes of the 
laborers who work in the mills, on the left among the trees are the homes of the foreign 
manager and engineers In the left foreground is pasture for woik animals Hershey, 
Cuba, IS a village of nearly 2,000 people all supported by Central Hershey which has 
a yearly capacity of 650,000 bags, of 325 pounds each, of sugar Duiing the grinding 
season from December i to May i about 1,300 men aie employed in and around the 
mill, and about 1,000 during the non-grinding season of refining and repairs Central 
Hershey is a large factory requiting much capital, great skill, and efficient management 


CHAPTER XIII 

PLANTATION FARMING IN TFIE TROPICS 


The pioducts of plantation farming 
in the tropics, like sugar, cacao, and 
rubber, have a unique place in world 
commerce. None of the world’s lead- 


ing countiies produces much of any 
of them, but these countries need laige 
quantities of them for foodstuffs and 
raw materials 


§ I — SUGAR CANE FARMING 


A Cane Plantation. Figure 74 shows 
Cental tiershey and Fig. 75 the trans- 
portation lines of the Hershey Cor- 
poration The fi,gures illustrate the 
size and equipment necessary in plan- 
tation sugar cane farming. How 
many miles of railways aie used? 
From how much land does the cor- 
poration draw cane ? How many men 
are employed in the mill town of 
Cent} al Hershey ? On the average it 
Jtake§.Len 4 aborecs and. twelve oxen. to.. 


plant, cultivate, and harvest one hun- 
dred acres of cane in a year How 
many laborers would be used in rais- 
ing and harvesting the cane on ninety 
thousand acres of land? How many 
oxen? These do not include the men 
required in transporting cane to the 
central, in grinding' cane, and in re- 
pairing equipment To produce this 
sugar the corporation has a huge fac- 
tory, hundreds of railway locomotives, 
cars, plows, carts, oxen, brood cattle, 


name given to a sug^ plantation aiyi fact<^, 
' 10(5 
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Fig 75 i, The corporation and other railways used to transport cane to the three 
centrals and sugar to Matanzas and Havana for export 2. Cart roads used to haul cane 
from fields to the cane loading stations 3, Railway cane loading stations 4, Bay and 
port of Matanzas 5, City of Matanzas 6, Railways to Havana, 12 miles from the 
outer edge of this area 

What three centrals does the Hershey Corporation operate? Two hundred twenty- 
seven miles of railway lines supply the centrals with cane, including the sidings at the 
cane loading stations How' many cane loading stations are required ? Central Hershey 
IS the largest, it alone has 165 miles of railway lines serving it 

The corporation grinds sugar from its plantations of sixty thousand acres and from 
about thirty thousand acres under lease The fertile valleys of red clay soil are the best 
cane lands The areas on this map wheie there are no cane railways or roads shown 
consist of wooded hills, waste land, pasture or food crops In the southern part of the 
area two other centrals, not belonging to the corporation, have cane lands Most of the 
corporation cane in the southern part of the map goes to Central San Antonio, and that 
in the southeastern to Central Rosano, but some from the southern edge of the area 
goes to Central Hershey How far does this cane move by rail? It is not profitable to 
haul the heavy cane by bullock cart for more than five miles. On each cart four or six 
oxen are used. 


riding horses, and mules. This re- 
quires a huge, efficient organization 
The man who manages the corpora- 
tion has had years of experience and 
is luore like the manager of a great 
factory than that of a farm. Sugar 
cane plantations have modern ma- 
chinery and efficient management. 
They need modern methods to obtain 
a large yield of sugar from the cane, 
Cuba’s “ Centrals ” and Sugar 
Crop. Figure 76 shows that Cuba has 
many centrals located in many parte of 


the island Sugar dominates most ac- 
tivities in Cuba. Sugar is the leading 
export, it gives Cuba an important 
place in the commercial world. The 
position of Cuba in the sugar business 
depends upon a number of advan- 
tages in producing and marketing the 
pr^uct. 

v Ax&a. Suited to Sugar. With re- 
spect to land suited to sugar cultiva- 
tion on tropical islands, Cuba stands 
alone. Most areas, like Hawaii, Java, 
and Puerto Rico, have mountains not 
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favoiable for ciop^. Allowing for as in Cuba. Cane is planted at 
mountain aieas, swamps, and mfeitile ferent times. Canes planted from 

soils, it IS estimated that half of Cub a Februaiy^.to „Marpk aie haivested 

IS suited for the cultivation of sugar eleve'n" or twelve months later , those 
Population a Disadvantage planted in April and aiay_ aie har- 
and an Advantage. Compared to vested in Februaiy, those planted in 
other sugar pioducers, Cuba has a rSeptember are haivested about eight- 
small population It has 4,000,000 , I een months later. In general the canes 
Java, 40,000,000, Biitish India, 353,- planted in September give the greatest 
000,000 Expressed in another way, yields Can you explain why? The 

Cuba has 65 people for every square three plantings make use of the labor 

mile, Java, 671, and Biitish India. 194 over a long period and thus save 
The sparse population of Cuba does mmiey 

not supply sufficient labor foi harvest- ^^everal Crops from One Planting, 
ing the crop, so that many laborers If grow ing cond itions are favorable, 
are brought in fiom the West Indies sugar cane does not require planting 
' But the small population gives more every year. After a crop is cut new 



Fig 76 List all the points this map tells you about the advan- 
tages of Cuba for producing sugar 


land for sugar and a large part of the sho ots gr nwTrprn the root stalk ; sec- 

crop for export. For example, British ond or third ciops are known as “ ra- 

India, the leading cane sugar pioducer,_ J^ons Jl, Cuban soils fertile^and 
exports no sugar, in fact it imports' yield from four to sixjatoons fi_om 
^some for its millions of people. one planting After such a period tlie 

/ Preparing the Land for Cane. On lahB ma3r be pastured for seveial years 
new lands the vegetation is cut down when it can be leplanted with cane, 

and burned. The stumps are taken In Cuba the climate and soils' are so 

out and the land plowed. If the land favoiable that lands go through a 
has been cutivated it is burned over, . number of these peiiods of production 
and then with tractors or oxen is and rest and still produce good ca!ne, 
plowed, harrowed, and laid out in fur- Not many countries have this big ad- 
rows about six feet apart (p. 105). vantage. Puer to, Rico gets ,.on].y.„ona 
■iBiecfis__aL mature xane stalks are ratoon , Hawaii haryeste tvKQj'atp ons| 
planted in the furrows about t hree f eet j’er u cuts fiv.e. Why is a ratoon crop 
apart. In no area can the land beK much less expensive than a plant crop ? 
^prepared and cane planted so che^l^ High Temperatures. One reason 
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Fig 77 Chart A shows temperatures and rainfall favorable for sugar culture, 
B for banana, and C for cacao Explain why cane in Cuba makes its rapid growth 
from March to December Low tempeiatures and light rainfall from Januar> to March 
cause the cane to store up sugar This dry and somewhat cooler season m Cuba favors 
sugar culture in what other ways? How much precipitation do these three stations get 
a year? 

Why does the temperature curve for Cuba bend upward in April to June while that 
for Ilheos bends downward? How long is the growing season in Cuba? In Changsha, 
China fpage 136)? In Prince Albert (page 181)? 


why Cuba gets several ratoons is be- India, and coastal Peru, the lands are^ 
cause of high temperA tures-all of the too dry for cane so that the crop must 
time (Fig. 77). It takes t en to e ight — - be irrigated , only high yields of good 


fercrooiiths for__caM__to^ t^ure_with. 
thejiigiiiest sugar content.^ In l^uisF 
ana and Argentina^because of frpst§, 
jc^e must be cut sometimes b efore i t is 
ripe But in Cuba no producer is both- 
ered with frosts. From December to 
May the temperatures are lower than 
during the rainy season What other 
advantages does this give the sugar 
.producer ? While the cane is small all 
weeds are cut down with hoes or ma- 
chetes several times because they grow 
ramdly in hot 1 ainy regions (Fig 78) 
Alost of Cuba 
has an annual rainfall of more than 
fo rty-five in c hes Abundant rains 
occur from April to November when 
t^ growing cane "needs much mois- 
■mre, and some rain falls in other 
months In other sugar areas, like the 
southern coasts of the Hawaiian Is- 
lands, southern Puerto Rico 7 pafts"bf 


cane per acre will pay for irrigation 
Dry Season and Harvest. Dur- 
ing the rainy seasoh' cane^ows stalks 
and leaves and does not store . u p much 
sugar After several months cane, in- 
flueliced by dry and cooler weather, 
ripens and hasl:'Ee'h ighes t sug ar con- 
t ent.. The sucrose content increases 
from about 9 per cent in Decembei, 
at the beginning of the grinding sea- 
son, to 1 5 per c ent jaeaL,_ the en d of 
the grinding season in March and 
April "'Sprln'^raihs mAprircause the 
cane to burW "greer^ start ' growing 
rapidl3''j, and the sucrose content to 
diop to 9.per cent or less Therefore, 
Cuban cane is cut and ground from 
December to May wfiien the sugar 
content is highest. Also, cane doesn’ii' 
sour or spoil so soon during dry 
months At this time of yeai work is 
somewhat more comfortable owing tp| 
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slightly lower temperatui e=; and strong 
s/tiade winds. Also, ^lnce the ground 
is dry, it is possible to haul the heavy 
cane m huge oxcarts to the loading 
stations Foi these leasons most cane ' 
is giown in regions with a net and diy 
season rather than m places with 
mu^h lain every month 
.. ''' The Shape _and Coast Line of Cuba. 
Because of the shape of Cuba no place,' 
m the island is more than sixty miles_ 
fiom the sea The cenUal^ must be 
located ne;^ the cane^ fields because 
cane will spoil if it isn’t ground within 
a few days after being cut , the cost of 
hauling the bulky cane a long distance 
would be too great. Theiefoie, in 
Cuba the cent rah aie near the cane 
and also near the sea , many centrals , 
load sugai duectly on board an ocean , 
vessel. Also, Cuba has more than i 
twenty excellent pouch-shaped har-y 
hors that serve the many ships coming 
foi sugar. 



Hoeing Cane in Cuba 


Fig 78 This level fertile land is fine 
for cane farming, but hoeing the cane m 
the red clay soil is hot, hard work and 
requiies many laborers 

, .Hearness to the United States and^ 
Preferential Treatment. In addition 
to the previously mentioned eight ad- 
vantages for sugar culture, Cuba lies 
near the United States, the largest 
.single sugar market, consuming about 
•ifflkfciaprth of . all the sugar_^prpd!l£ed 
large supply comes 
from three sources . one-half from 



Cane axd Beet Sugar in the United 
States 


Fig 79 What effect on the cane area 
of Louisiana does tank protection have? 

Cuba, one-fourth from Puerto Rico, 
Hawaii, and the Philippines , and one- 
fourth from sugai cane m Louisiana 
and sugar beet districts (Fig 79). 
'Cheap production methods and water 
transportation favor Cuba Sugar 
fiom Puerto Rico and tiawaii comes 
into New York and San Francisco 
duty-free Cuban sugar pays a taiiff, 
but the duty is only four -fifths that 
.levied on other foieign sugar This 
'.gives Cuban sugai an advantage. 

I Other Sugar Areas. Sugar cane is 
grown for local use in most sections 
of the tropics. The sugai produced, ' 
however, is a crude biown product, 
made by small local mills Commer- 
cial sugar production is concentrated 
in a few aieas In the Caribbean re- 
gion sugar is produced chiefly in the 
West Indies ; in South America on the 
east coast of Brazil, in Argentina, and 
in coastal Peru (Fig. 80). Africa, 
lying largely in the tropics, produces 
little sugar. Northeast Austialia has 
a small sugar area Southeastern Asia 
produces much sugar, the Philippines, 
Formosa, Java, and British India be- 
ing especially important. 

India. India produces as...,much 
§.ugar as Cuba but its crop hardly'suf- 
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of the world's beet sugar do the countries of Central Europe produce (table, page 113)? 



112 PLANIATION FARMINC; IN THF TROPICS 

ficeh for its own population India Java produces much sugai each year 
has no large centials like those of It has modem methods of cultivation , 
Cuba The sugar produced is a soft ciop lotation is systematically prac- 
brownish soit called “ gur ” In the ticed to conseive soil fertility, more 
hot rainy plains of the Ganges cane than 90 per cent of the plantations are 
IS grown on eveiy farm In the west irrigated The growers depend upon 
iriigation is necessary While India a high yield to pay costs (Fig 81). 
uses about the same amount of sugar These methods would not prove piofit- 
as the United States, each person in able in Cuba, where many acres are 
the United States uses moie than three faimed moie cheaply to give the big 
times as much sugar as each person in crop. 

India. In the United States each per- World Trade in Cane Sugar. The 
son uses on the aveiage one hundred four most densely populated aieas of 
pounds of sugar every yeai . The Chi- the woild are the sugar impoiteis. 
nese use only five pounds per peison The United States and Canada buy 
per year chiefly from the West Indies, Hawaii, 

The Javanese Sugar Industry. Java and the Philippines. The United 
is not located so advantageously as States takes 40 per cent of the world’s 
Cuba with regard to markets but it has impoits Northwest Euiope buys 
an efficient industry The people make chiefly fiom the East and West In- 
so much money growing sugar that dies and Peru. Japan buys from For- 
the government enforces strict rules mosa and other islands China and 
to keep them from planting too much India buy fiom Java, the Philippines, 
cane In a land having only fifty Mauritius, and other islands The 
thousand sciuare miles and foity mil- chief cane sugar exporters are Cuba, 
lion people, food crops must have first Java, Hawaii, and the Philippines, 
choice of the land Nevertheless, many other islands also export sugar. 



Fig 81 Which has more mountains, Java or Cuba? Are the 
mountams of Java of any value to the sugar grower? 

EXERCISES 


1. {a) What percentage of the 3 {a) How do methods m British 

world’s sugar is cane sugar? (6) What India differ from those m Cuba? (fi) 

percentage of the world’s cane sugai In Java? 

does Cuba produce? 4. (a) What are the chief sugar im- 

2. List ten advantages Cuba has for porting regions? (6) Why? 

the production and the exportation of 5. (a) From what areas does each 

sugar. major region get its sugar? (6) List 
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the conditions that the chief sugar ex- 6 List the bases for a large sugar tiade 
porting islands have in common (c) between the LTnited States and Cuba 
Biazil doesn’t export any sugar Can 
you explain why^ 


THE world’s SUG4R CROP (Three year average) 

Raw Beet Sugar Raw Cane Sugar 


Count} y 

Short T ons 

Country 

Short T ons 

AVorld Total 

10,740,000 

World Total 

19,720,000 

1 Germany 

2,240,000 

Cuba 

3,910,000 

Soviet Russia 

1,490,000 

India 

3,680,000 

United States 

1,200,000 

Java 

3,020,000 

■ Czechoslovakia 

1,090,000 

Brazil 

1,080,000 

' Fiance 

r, 090,000 

Philippines 

980,000 

Poland 

800,000 

Hawaii 

960,000 

Italy 

460,000 

Formosa 

940,000 

United Kingdom 

410,000 

Puerto Rico 

860,000 

Spam 

290,000 

Australia 

620,000 

Belgium 

270,000 

Peiu 

480,000 

Netherlands 

260,000 

Dominican Republic 

410,000 

Hungary 

220,000 

Argentina 

390,000 

Sweden 

160,000 

United States 

180,000 


MS EXTRA LESSON 


“ Sugar Production m the United States ” 

For an extra lesson on 

references on 

— B, XXVII (1928), 

287-300, A, 

“ Sugar Refining in 

the United 

III (1927), 61-62, 486-506, 24 , pp. 

States,” turn to p 379. 


465-468, 477-482; 2, 1 

, pp. 75-88 




READINGS = 


“ The Sugar Supply of 

the United 

“ Sugar Making in Cuba ” 

— 33 , No 13; 

States” — B, XXVII 

(1928), 287- 

41 , pp. 13-52. 


310 


“ Sugar in World Trade 

— 12, pp. 102- 

“ .Sugar in the World ” — 

■ 13 , pp 428- 

107; 90 . 


441: 9 , pp 328-342 


“ A Sugar District in Cuba ” — J, XIX 

“Sugai” — 24 , pp 452-486. 

(1929), 603-612. 



TOPICS FOR INVESTIGATION AND REPORT 

“ History of Sugar ” — 24 , pp. 452-457 ; “ Sugar Production in Brazil ” — 17 , pp. 

5 , pp iii-iiS; 90 , Chapter II 452,462,467,477-478. 

“Sugar Production in Hawaii” — B, “ Sugar Production in Puerto Rico ” — 
XXVII (1928), 300-305; B, XXXI B, XXIX {1930), 363-371, 1 , pp- 
(1932), 226-229; A, IX (1933), 60- 339-357- 

71, 24 , pp 474-475. “Beet Sugar Production in Europe” — 

“Sugar Production in Peru” — 17 , pp. A, VT (1930), 8'i-93; 24 , pp. 457- 
185-189, 192-194; 7 , II, pp Si-82; 465; 90,99.98-153. 

A, IV (1928), 89-92. “Maple Sugar” — A, VIII (1932), 35- 

39, 24,99.483-484, 

3 Numbers and letters refer to Selected References on pages 420-424 
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Fig 82 I, Stream 2, Master drainage ditches 3, Railway lines 4, Fences 
5, L'nfenced fields 6, Farm manager’s home 7, Riding hoise corral 8, Pastures for 
mules and draft cattle 9, Homes of laboiers 10, Twenty-two miles by rail to Limon 
II, Another banana farm across the nver What are the chiet differences between the 
layout ot a sugar plantation and a banana farm? Locate the farm on Fig 83 


§11 — PLANTATION BANANA FARAIING 


The bunch of bananas at your gro- 
cer’s repiesents achievements even 
greater than those of the neatly boxed 
sugar. Bringing the luscious fruit to 
your table involves so many difficul- 
ties that one wonders that anyone ever 
tried to develop such an industry 
Bananas appeal to us because of 
their delicious flavor. This has been 
the main reason foi the growth of the 
banana industry. But if we were to 
visit the home of a laboier on a ba- 
nana plantation, we should find an- 
other recommendation for bananas. 
The banana is one of the principal 
items of his diet, chiefly because it 
furnishes carbohydrates and small 
amounts of protein and fat , its food 
value closely resembles that of pota- 
toes. The natives eat bananas in a 


vaiiety of ways, fresh, baked, boiled, 
fried, candied, or as flour 

A Banana Farm. Figure 82 shows a 
banana farm The farm, on level 
sandy loam plains in one of the best 
banana regions of the Caribbean, con- 
tains about two thousand acres It is 
divided into banana fields of about 
twenty-five acies each All the land 
is in bananas, except that occupied by 
buildings, pastures, and roads The 
farm has a manager and nearly two 
hundred laborers, it has about five 
miles of branch i ail way lines and a 
main line which goes direct to the 
ocean port only twenty-two miles 
away Many great farms are in this 
fine banana region. 

The Banana Plant and Plantation 
Areas. The nature of the plant limits 
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A Fine Banana Region in the Caribbean 

Fig 83 I, United Fruit Company banana farms 2 , Other banana farms 
3, Coastal swamps 4, Streams. 5, Railroads 6, Forested mountains This map 
shows especially well some of the conditions necessary for commercial banana 
production 

its cultivation to humid tropical low- 
lands (Fig. 83). In twelve months it 
grows to full size and matures fruit. 

It reaches a height of twenty feet and 
at the base a diameter of fourteen 
inches. It blossoms and matures fruit 
every month in the year. Near the 
top of the weak fleshy stem a bunch of 
fruit weighs from fifty to one hundred 
pounds Conditions foi banana.. lyjil; 
tivation areHiglTlen^^ aDd„in; 
tense sun light .,al l the yeatj, a rainfall 
of more t han seventy inches well dis- 
tritoed„liSi^put^ the .year welL 
<|cain,ed sandx .loam soilj„aiid"irefi,dQin 
frqm^wind storm i (p . 109, Chart B) 

All ort Ee se conditio ns can be,found 
oi]iyJn.jainy Rowlands in the trqpjgs. 

The heaviest and l)est'~'developed 
bunches reaching the United States 
come from Panama, less than ten de- 
grees from the Equator, and the small- 
est from Mexico near the northern 


margin of the tropics Consequently, 
the plantations are located where ba- 
nanas grow best, m the hot, rainy 
lowlands near the sea, whence they 
can be moved quickly to the consum- 
ing areas. 



Home oe Banana Laborer 


Fig 84 The house, built on poles to 
avoid moisture and crawling animals, 13 
made of boards and covered with sheet 
iron The rams that fall on the roof are 
drained into the covered wooden tank at 
the left; this is the water supply of the 
family 



116 PLANTATION FARMING IN IHE TROPICS 



Cutting a Bunch of Bananas 


Fig 85 As the cutter oa the left cuts 
the banana stalk near the top with the 
knife on the long pole in his light hand, 
the top of the stalk bends over, then he 
cuts the leaves and the banana stem with 
the machete in his left hand The packer 
takes the bunch as the stem is cut and 
he carries it to a cart or mule The cutter 
cuts the stalk down and leaves it between 
the rows to rot 

Commercial Banana Production. 
To establish the Uige banana indus- 
tiy in the Caribbean, men had to solve 
great problems of labor, transpoita- 
tion, disease, vegetation, climate, and 
soil. 

In Central America where bananas 
are now produced, few people lived 
because of heat, lain, diseases, and 
forests. Many laborers were bi ought 
from the West Indies to start planta- 
tions. Before bananas are planted, 
railways are built and homes con- 
structed To make the area livable 
for man, companies drain large areas 
and build wooden houses off the 


giound on concrete pillars or on poles 
Doors and windows aie screened 
Tanks catching ram water for drink- 
ing purposes are protected fiom ma- 
laria mosc|uitoes (Fig 84) The plan- 
tations have hospitals, doctors, and 
nurses to ti eat tropical diseases , they 
also have schools Plantation stores 
sell food and clothes brought in by 
the fruit company 
The first step in making a banana 
plantation consists of clearing the 
dense tropical forest This is a diffi- 
cult task because of the heavy growth 
of big trees, small trees, shrubs and 
vines, and hot rainy weather Aftei 
the trees are cut and burned, young 
banana shoots aie planted in rows 
between the old stumps The plants 
grow rapidly, but so do weeds and 
sprouts, which aie chopped out with 
a hoe every few weeks One plant 
produces in twelve months one bunch 
of bananas and then is cut down and 
piled between the lows to lot with 
the cut weeds for fertilizer (Fig 85) 
The root stock sends up “ suckers ” 
which grow into large plants La- 
borers cut some of the suckers, but 
allow a few to grow from each root 
stalk. By having suckers of different 



Courtesy of Gomez Miralles 


Beinging Bananas to the Railway 

Fig 86 The bananas on each farm 
are brought out to the main railway Ime 
on the backs of mules or on small carts 
Thence they are moved rapidly to the 
ship 
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The CARiBBpAN Banana Region and Trade 

Fig 87 I, Banana plantation areas 2, 
Routes to Gulf ports 3, Routes to Atlantic 
ports 4, Routes to Europe 5, Banana import- 
ing points t>, Interior distributing points 7 j 
E astern distributing points 


ages, bananas are harvested 
every week in the year. 

Bananas are cut green and 
moved to the refrigerated ships 
m a few hours to keep them 
from ripening too soon (Fig 
86). On the ship they are 
cooled quickly to about 37 de- 
giees Fahrenheit. Engineers 
inspect them fiequently to keep 
them from ripening befoie they 
reach the market. To bring 
bananas to distant markets, 
companies have developed com- 
plicated organizations covering 
every branch of the industry 
from plantations to fruit stores 
One large company controls 
about half of the production 
It has plantations in all chief 
producing areas. It employs 
about seventy thousand people, 
many thousands of them in the 
banana regions, has almost one 
hundred sea-gomg vessels, fif- 
teen hundred miles of railway 
and seven hundred miles of 
tramway, an elaborate system 
of radio, telegraph, and tele- 
phone lines, sugar mills and re- 
fineries, ice plants, electric light 
plants, laundries, hospitals, water 
works, and sewerage systems. 

Even this does not tell the whole 
story Although in native banana 
production a banana patch may yield 
fruit for twenty or more years, the 
banana is known as a “ soil-killing ” 
plant On many plantations the yield 
of fruit becomes so small after ten 
years fiom the time the land is cleared 
that the banana plants are leraoved 
and a different crop planted. This 
has meant great expense in finding 
new crops to make the land useful 
until bananas may be planted again 


on that area. The great banana com- 
pany now has ninety thousand acres 
of sugar cane, fifty thousand acres^of 
cacao, and nine thousand acres of _co- 
conuts, alternating with the banana 
plantings. 

The”Banana Industry of the Carib- 
bean Region. Although the banana is 
widely used as a food in tbe tropics, 
the banana tiade is only about fifty 
years old (Fig. 87) As late as 1870 
few people in the United States had 
seen a banana. The Caribbean re- 
gion lies near us and its physical con- 
ditions enable it to send huge quanti- 
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ties of bananas to the Cnited States 
and to Europe It now ships nine- 
tenths of the w 01 Id’s commercial out- 
put of bananas, oi moie than ninety 
million bunches a year What 
countiies produce bananas conimei- 
cially? Two-thiids of the output 
come from lionduias, Jamaica, and 
Colombia 

Two-thirds of the ninety million 
bunches exported each yeai go to the 
United States Most of the American 
impoits come fiom Honduias, Ja- 


maica, and Guatemala The United 
Kingdom is second to the United 
States in banana consumption, but the 
total IS only one-fifth as gieat as oms 
One-third of the United Kingdom im- 
ports originates in Colombia, Would 
you expect a country like Czecho- 
slovakia 01 Hungary to impoit many 
bananas? The Hawaiian Islands and 
the western coast of Central America 
ship some bananas to westein United 
States, the Canaiy Islands ship to 
Europe 


EXERCISES 


(a) Why do bananas appeal to 
us? (b) Conti ast a banana farm and a 
sugar plantation 

2 List the habits of the banana which 
lequire heat, sunshine, lain, sandy soil, 
and freedom from winds 

3. List seven or more factors that 
favor banana culture in the banana re- 
gion of Costa Rica 


4 (a) What special problems do 
banana companies have to solve? (b) 
Describe the cultivation of bananas 
(c) Why does one company have plan- 
tations m all the pioducing areas? 

S. (fl) What countries produce most 
of the bananas? (b) From what coun- 
tries do we buy most of our imports of 
bananas? 


6 . 


OUR BANANA IMPORTS 

(A recent year) 


fniported ftom 

Bunches 

British Honduras 

142,000 

Colombia 

1 , 534,000 

Costa Rica 

4,384,000 

Cuba 

2,020,000 

Guatemala 

4,874,000 


Total United States 
(a) What part of the world output 
do we buy? (b) Can you explain why? 

7. Name the Gulf and Atlantic ports 
(p. 117). 

8 Explain how bananas move from 
Costa Rica to a small town in southern 
Wisconsin 


Imported from 

Bunches 

Honduras 

22,064,000 

Jamaica 

16,440,000 

Mexico 

6,505,000 

Nicaragua 

2,682,000 

Panama 

4,678,000 


6S;334.ooo 

9, What are the chief distributing 
centers of Michigan? 

10 List the geographic bases of the 
banana trade between the Caribbean re- 
gion and the United States. 


READINGS “ 

“The Story of the Banana”— 51 ; 33 , B, XXXII (1933), 365-371. 

No. 2, pp, 1-39, 83 . “A Banana Plantation” — 1 , pp. 358- 

“The Banana Growers of Jamaica” — 372. 

® Numbers and letters refer to Selected References on pages 420-424 
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The Banana in Caribbean Trade 
A, VIII (1932), 262-273 
The Banana m the Caribbean Region 
— A, II (1926), 494-507. 


Santa Marta Banana Region — 17 , 
pp 565-569. J, XXI (1931), 542- 
548 
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‘‘Living Conditions for the Tropical 
Planter” — 5 , pp. 51-66, B, XXVII 
(1928), 189-198, 12 , pp 69-70, A, 
II (1926), 503-507. B, XXXII 

(1933), 365-371 

‘‘ The Nature of the Plant ” — 83 , index, 
5 , pp 1S2-19S, 96 , pp 84-87, 33 , 
No 2, pp 5-12 

“ Establishing a Plantation ” — 12 , pp. 
65-71; A, II (1926), 494-497, 503- 
507, 33 , No 2,pp 16-22. 


“ Planting and Cultivating Bananas ” — 
5 , pp. 176-180: 12 , pp 67-69, A, 
Vni (1932). 268-269, 2 , TI,pp 318- 

323 

“ Harvest. Transporting, and Slarketiiig 
Bananas” — 5 , pp 180-182 , 12 , pp 
56-61, A, II (1926), 498-503, A, 
Vni 11932), 269-271, 1, pp 360- 
361, 365-372, 33 , No 2, pp 2^-34. 
“The Food Value of the Banana ”r— 
33 , No 2, pp. 37-39. 51 , pp. 36-39- 


§III- 

In contrast to sugai , cacao was un- 
known in Europe until America was 
discovered Cortez learned of cacao in 
Mexico and sent the king of Spain a 
package of cacao beans as a present. 
Spain imported and distributed £acao 
to Europe, but its use spread slowly 
Now cacao production is a large plan- 
tation industry and cocoa and choco- 
late are widely used, especially in the 
United States and Europe Chocolate 
is one of the finest foods It packs so 
much energy into a small amount, 
tastes so good, and keeps so well that 
it is a favorite food of explorers who 
run the risk of not finding good food in 
the lands through which they travel. 

Requirements of the Cacao Tree. 
A cacao plantation in Ecuador shows 
the requirements of the cacao tree. 
The plantation is located on the lower 
slopes and floor of the valleys north 
of Guayaquil. The rich, deep, allu- 
vial soil i s moist .and well, drained- 


CACAO 

The estate has more than eighty 
inches of rain per year and there is 
no real dry season. A less lainy sea- 
son favors harvesting and drying the 
beans. Fogs and mists drift up the 
valleys and keep the air very moist. 
Tall shade trees protect the cacao 
trees fiom the strong sunshine and 
keep the air humid The air is always 
hot and there is little wind Winds 
would cause the pods to drop from 
the trees or to dry up and pioduce 
poor beans. The estates are near 
rivers that carry the beans to the 
ocean vessel at Guayaquil However, 
the dried beans do not require rapid 
transpoi tation like bananas. 

How Cacao Is Gathered and Pre- 
pared. Few of the millions of people 
who relish cocoa or chocolate would 
recognize the cacao bean or the pod 
in which it grows The pod looks like 
a large fat cucumber hanging from 
the trunk or limbs of the tree. Each 
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pod contains a number of beans im- 
bedded in a slim\ sweetish pulp This 
manner of growth means that much 
hand labor is needed tor harvesting. 



Huiling Cacao Beans, Panama 


Fig 88 The man on the right cuts 
open the pod in his left hand with a 
machete and drops it by the box, a Negro 
woman scrapes the beans and pulp out of 
the pod and drops the beans into the box 
Locate Panama on the cacao map 

The laborers with a DjaclTg.te cut off 
the pods one by one Men then cut 
open the pods. Often Negro women 
remove the beans from the pod (Fig. 
88) The beans are piled inJains^and 
allowed to “ sweat ” or ferment for 
four to SIX days, being turned by 
hand each day. The fermentation 
loosens the pulp, destroys the bitter 
taste, develops the flavor, and dries 
the beans. The beans are fuither 
dried either on open trays in the sun 
or in large Mn dryers (Fig 89) The 
quality of the cacao depends largely 
on the skill and care in preparing and 
curing the beans. When the beans 
are dry, they aie sacked and sent to 
factories in the United States and 
Europe The best cacao comes fiom 
the West Indies, islands that have pre- 
paied cacao for a long time. 

Cacao Producing Regions. Nearly 


all the world’s supply of cacao comes 
from four regions w'estern Afnca, 
eastern Biazd, Caribbean America, 
and Ecuadoi (Fig 90) In western 
Afiica the coastal lowlands from Si- 
erra Leone to the Equator produce 
more than half the total 
Brazil. The hot steamy lowlands 
of the Amazon gave Biazil an eaily 
start in cacao production But theie 
are few people heie and pooi trans- 
portation Late in the nineteenth cen- 
tury cacao was introduced into east- 
ern Brazil, which has become the 
leading area in South America. The 
lelief, soils, lainfall, temperatures, 
lack of winds, and location near the 
sea are favoiable for the cacao tree 
(p 109, Chart C) This distiict, a 
strip three hundred fifty miles long, 



Drying Cacao, Costa Rica 

Fig 8g The tray with the drying 
beans can be pushed under the little roof 
at mght or during showers Cacao trees 
touch the Negro hut on three sides 

has a large population. A few rail- 
roads and livers carry the cacao to 
several ports where small vessels pick 
it up and take it to Bahia, the chief 
export point. 
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Fig 90 Most of the large cacao regions art \\ilhin fifteen degrees of the Equator 
Are the plantations near the sea? Whyr 


The methods of farming and har- 
vesting cacao are lather crude In 
the foiests natives make partial clear- 
ings and plant the trees among tall 
trees that serve for shade They 
build poor huts and raise a patch of 
corn, beans, and bananas for food and 
sell the cacao beans. Large planters 
in a region developed in the way just 
described buy up these small cacao 
areas until they have an area large 
enough for a plantation This is a 
cheap way for them to get a planta- 
tion for they don’t have the expense 
of clearing and starting the trees The 
natives don’t prepare the beans very 
well so that the quality is not the 
highest. The state of Bahia fur- 
ther reduces the profits to the grower 
by putting a heavy export tax on 
cacao 

Ecuador. The cacao district of 
Ecuador lies in the alluvial lowlands 
north of Guayaquil It has a width 
of from twenty to ninety miles and a 
length of two hundred eighty miles 
Several rivers dram the lowlands and 


piovide tianspnitation The physical 
conditions foi cacao heie seem almost 
ideal At one time Ecuadoi domi- 
nated the world's output and market 
of cacao, contributing one-thiid of the 
total thirty years ago The natives 
know how to prepare the beans so 
that Ecuadorean cacao is of excellent 
quality. 

Several yeais ago two diseases at- 
tacked the cacao and have spiead to 
all the plantations m Ecuadoi As a 
result the cacao pt eduction of that 
country is less than it was forty years 
ago. The diseases are difficult to get 
nd of foi several reasons The hot 
humid climate that is ideal for cacao 
is just right for the diseases Shade 
trees are too large and do not let the 
sun dry the trees The natives do not 
clean the trees well In short, they 
do not know how to fight the dis- 
eases. With competition from other 
regions and no scientific fight against 
these diseases, Ecuador is in danger 
of losing its great cacao industry. 
This often happens in the tropics 





J22 


PLVNTATION T \RMINC; IN THE TROPICS 



In a Cacao Grove, Grenada 

Fro 91 It IS \er>’ hot and moist m the cacao plantations. Note the cacao pods 
on the tiunk and branches Locate Grenada on the map. 


Avheie there is so much idle land 
suited to a crop. 

Caribbean Region. In the Carib- 
bean legion several areas produce 
cacao (p. 12 1), The plantations aie 
located either on the lower slopes of 
deep valleys or on the broad alluvial 
plains. Here are excellent conditions : 
fertile soils, good drainage, a rainfall 
of rtiore than seventy-five inches, high 
terapeiatures all the time, a less rainy 
season favoring harvesting and curing, 
humid air with clouds and mists and 
rains every day, and protection from 
winds (Fig. 91) All farms are near 
the sea and each place has abundant 
cheap but excellent Negro laborers 
who prepare the cacao very well. 
West Indian cacao is the best giade. 
In most places the cacao is grown on 
huge plantations managed by white 
people, but in the Dominican Repub- 
lic and Haiti the Negroes have small 
farms of a few acres. In Central 


America the large banana company 
also grows cacao In many sections 
the tiees get excellent care. The 
Negroes cut out the weeds, prune and 
fertilize the trees annually, and re- 
move the moss and oichids twice a 
year. With such care some trees 
yield three pounds of dry cacao beans, 
whereas by the old method only one 
pound could be obtained How does 
the location of this region favor the 
industry ? 

Western Africa. Thiity years ago 
this region produced very little cacao. 
The introduction of cacao changed the 
life of the natives, lowered the price of 
cacao in woild markets, and caused 
glowers elsewhere to improve meth- 
ods of culture. The cacao region is 
a forested lowland within seven de- 
giees of the Equator The region has 
seven excellent physical conditions for 
cacao Name them. Growing con- 
ditions are so favorable that trees 
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thirty years of age still bear good 
crops with little cate Thiee- 
fourths of the crop is gatheied fioni 
October to February Do the sea- 
sonal lainfall maps tell you why 
this is a good time to harvest the 
cacao ? 

In contrast to othei areaSj cacao in 
western Afi ica is grown by natives on 
small farms through the forest For- 
cigneis taught them how to plant the 
trees, caie for them, harvest the crop, 
and prepare the beans They do not 
produce as good cacao as the people of 
the Americas. To aid the natives in 
producing cacao governments built 
modern roads for tmcks in some sec- 
tions and railways from ocean ports 
into cacao districts The rivers aie 
not navigable and the natives do not 
keep horses or cattle. The natives 
cany the beans on theii heads from 
the farms to the villages wheie they 
are dried. 


Trade m Cacao Beans. The chief 
impoiting legions aie the United 
States and noithwest Europe IsVw 
York, Philadelphia, and Boston are 
the principal ports in the United 
States. Hambura riavre, and Lon- 
don, in Europe The United States 
takes about two-fifths of the world’s 
e\pni ts 

Manufacture of Cocoa and Choco- 
late At the importing points the 
cacao beans are cleaned, ground, and 
loasted and the fat is exti acted. 
These processes lequue skilled labor 
and expensive machinery and are car- 
ried on in legions of dense population 
The cocoa “ butter ” or fat is used to 
manufacture cocoa and chocolate 
products by many companies in re- 
gions of much labor and legions 
where sugar, milk, and other ingredi- 
ents can be obtained quickly and 
cheaply Why does Switzeiland make 
a great deal of chocolate candy ? 


EXERCISES 

I (a) Compare the requirements of (b) Contrast the methods of harvesting 
ithe cacao tree with those of the banana, cacao and bananas (c) Of shipment 

2, C4CVO PRODUCIION 

(A recent year) 


Country 

Pounds 

World Total 

1,160,000,000 

Africa 

739,200,000 

Gold Coast 

485,350,000 

Nigeria 

110,470,000 

Ivory Coast 

44 , 750,000 

Cameroon 

29,760,000 

Togo 

26,950,000 

Sao Thome 

21,220,000 

Fernando Po 

19,430,000 

Sierra Leone 

260,000 


Country 

Pounds 

Caribbean Region 

212,900,000 

Venezuela 

46,460,000 

Dominican Republic 

45,540,000 

Tiimdad 

43,960,000 

Costa Rica 

16,100,000 

Colombia 

12,290,000 

Grenada 

9,480,000 

Panama 

6,170,000 

Eastern Brazil 

147,100,000 

Ecuadoi 

44,180,000 

Asia 

13,950,000 

Ceylon 

8,630,000 

Philippines 

2,680,000 

Dutch East Indies 

2,640,000 
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(a) Name the four chief cacao pio- 
rlucing regionb (b) From the map libt 
the distncts of Caribbean Ameuca (c) 
Why ate the people of Ecuadni unable 
to cope with the two diseases ot cacao^ 
(d) Why IS the cacao from the West 
Indies considered the best^ 


3 (a) IMake a detailed list of the le- 
quiieinents foi cacao culture (b) How 
does the industiy in the W^est Indies 
differ from that in Africa^ (c) List 
the seven physical conditions favoring 
cacao cultuie in western Africa 

4 (a) Where IS cacao manutactured? 
(/i)Why? 


READINGS ^ 


“Chocolate” — 33 , No. iS 
“ The .Story of Chocolate and Cocoa ” — 
53 ; 24 , pp 505-511 

“Cacao m West Afiica” — B, XXXII 
(1933), 279-284, 105 , No 68 
“ Cacao in South America ” — 17 , pp 


464-466, 518-522, 621-622, 638, 690- 
692 

“Cacao in Trinidad” — A, III (1927), 
239-258 

“Cacao” — 5 , pp 87-102,96, pp 73- 
79, 12, pp 74-84 


§ IV —COFFEE 


A Coffee “ Fazenda.” Figure 92 
shows a laige fazenda 01 coffee plan- 
tation in eastern Brazil In the fore- 
ground aie rows of coflee trees Just 
beyond is a low of small homes for 
laborers. In the center ate the big 
white coffee sheds, drying floors, and 
sheds for mules, work cattle, and ma- 
chinery. The sheds contain macliin- 
ety foi hulling, sorting, and grading 
coffee, wagons for tianspoitmg it, cul- 
tivators, hoes, and other tools. The 
fazenda owner’s home, a beautiful 
mansion, stands among the tiees On 
the low flat ground aie pastures for the 
work animals and on the hills beyond, 
as far as the eye can see, extend long 
rows of coffee tiees The plantation 
covers fifty thousand acres, it has 
eighteen different villages, all the peo- 
ple working with coffee It has 
^schools, chuiches, hospitals, stores, 
and bakeries Private railways con- 
nect the plantation with the main line 
seven miles away. This fazenda is 
near many others like it 
Years ago this plantation was es- 


tablished in the forest , the owner laid 
out the fazenda and built houses for 
thelaboieis He invited many Italian 
immigiants to settle on the fazenda 
He gave each family seveial acres of 
land to clear and plant to coffee 
They laised corn, beans, and cassava 
between the young coffee trees , they 
kept chickens and pigs and thus made 
a good living In five years the bear- 
ing coffee trees were turned over to 
the land owner and the family would 
start all over again on a new piece of 
land. This system was profitable to 
both land owmer and laborer. The 
aiea of bearing coffee tiees extended 
very rapidly, and at little expense to 
the land owner Coffee trees bear for 
many yeais 

Brazil’s Position in Coffee Produc- 
tion. Coffee culture began in Brazil 
in the ixpo’s, but did not become im- 
iSportant until after i860. Brazil now 
^produces two-thirds of the world’s 
, coffee, and the industry has becohle a 
very important one. Coffee supplies 
two-thuds of its exports. The large 


Numbers and letteis refer to Selected References on pages 420-42; 
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rLAlNTATlOxN 1- VRMIVCl IN THE 1 ROPICS 



Fig 93 Study this map as you read the text 


cities of the countiy depend upon the 
industry : in fact they have grown as 
a result of it. Coffee pays half of the 
nation’s taxes No wdudeir the people 
and the government do all they can to 
favor the industry. They have been 
aideci-by several excellent advantages. 

■ 'A Large Population. For more 
than a centuiy many fine immigiants 
have entered eastern Brazil They 
provide excellent cheap labor for the 
coffee industry. They make up most 
of the people of this section. The 
population of the coffee region is 
greater than that of Argentina and 
Chile combined What does the popu- 
lation map show for this legion (p 
4 -S)? 

Large Area, Suitable for Coffee. 
Look at Fig, 93. What is the charac- 
ter of the surface? In most coffee 
areas land at suitable elevations is 
found only in sinall strips on steep 
mountain slopes. But in eastern Bra- 
zil the broad rolling plateau, ayerag- 
ing about thre’e t£busand,^fee,t„above 
sea level, provides an enormous coffee 
area The plantations of this legion 


would cover all Maryland The area 
suitable foi coffee is estimated to be 
nearly one-fourth the aiea of the 
United S^tates. Neaily level land pei- 
mits the use of modern machineiy and' 
cheap methods on huge fazendas, as 
Cuba grows sugar. On steep moun- 
tain slopes of other coffee lands all 
work is done by hand, a more expen- 
sive metho(|v,.‘ ' 

A Fertile Virgin Soil and Large 
Yields. The rolling plateau land has 
a red fertile fioil, the terra foxa 
It IS a fine clay, rich in humus from 
the grasses and trees on it before it 
was cleared for coffe^.,'A 1 oiling sur- 
face and deep poious subsoil give ex- 
cellent drainage reguired by the cof- 
fee tiee “The richness of the soil 
gives two to four pounds of coffee per 
tree Buring the first twelve to eighteen 
bearing years. When the yields de- 
crease, trees are planted in new soils. 
New soils give profits to lalwraTana 
planter 4 

Moderkte Tem|ieratur^^ The cof- 
fee estates are on the rolling surface 
between ei^teen himdred andjwenty- 
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five liundied feet above sea level , they 
lie near the margin of the tropics 
These two conditions give the jasendas 
moderate temperatures, which are sig- 
nificant Immigrants like to work on 
the plantations, whereas areas neaiei 
the Equator or on lower lands would be 
more uncomfortably hot Coffee tiees 
nearer the Equator are injured by the 
. intense heat of the vertical rays of the 
, sun and have to be shaded, like cacao 
tiees To plant and caie for shade 
trees is expensive llodeiate tem- 
peratures in the Brazilian coffee dis- 
trict make shading unnecessaiy, ex- 
cept for seedlings This saves much 
money for Brazilian planters. The 
haid work of harvesting and prepar- 
ing coffee is done during the cooler 
season Study Chart A (p 132) and 
the questions relating to it. 

'.VT'reedom from Disease We have 
learned how two diseases are ruining 
the cacao industry of Ecuador Cof- 
fee trees of Brazil, for the most part, 
have been frge,ii;Qni.diseases, although 
recently a plant djsease has invaded 
the eastern part of the district. Com- 
parative freedom from disease results 
from four conditions New lands doj 
not have as much disease as old 
clilfivated lands i\Joderate tempera- *■ 
tures, much sunsmne, and a dr^sea- 
son restrict the development*"of dis- 
eases. Where growers don’t have to 
fight plant diseases, they save much 
expense 

j /Adequate Rainfall Properly Dis- 
tributed. The coffee legion receives 
from forty-five to sixty inches of rain 
per year^^^ireeTfourths of which falls 
fiom inclusive 

This is the period when the fruit, is 
ripen ing and when the plant needs 
most moisture. But showers occur 
eveiy mon.ftL and coffee trees need 


moisture all the year foi ( i ) they 
have no real rest period, (2) they re- 
quire about ten months to mature the 
fruit aftei the blossoms, and (3) they 
drop many uniipe beriies during pro- 
longed periods of drought What do 
the seasonal maps show you about the 
distiibution of rainfall? The rains 
come in heavy showers so that work 
IS possible befoie and aftei the show- 
ers nearly eveiy day during the grow- 
ing season At this time weeds aie 
plowed undei with a cultivator or cut 
out tuo or thiee times \Mth a hoe. 

. --Advantages of a Dry Season. Less 
frequent rains fiom April to Septem- 
ber give seveial advantages Less 
moisture, more sunshine, and lower 
temperatures favor the proper iipen- 



Towrff'fv of T PreiBing and the 
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PicKixG CorrEE, Sao Paulo, Brazil 

' , Fig 94 During tlie busy harvest sea- 
^ son clear cool weather favors the picking 
ot coffee. These pickers are Italians, 
who came in large numbers to the coffee 
I egion 

ing of thejberries. Flarvest begins in 
May and usually ends in August, and 
the dry cool season facilitates the 
gathering of the crop WTiole families 
'engage in picking coffee (Fig. 94). 
Canvas spread under the trees catch 
the berries that drop. Childien and 
women strip the lower branches , men 
climb on ladders to higher branches. 
The coffee is sacked and hauled to 
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Cnurtcvj of T Prci^ing and the'histituto de Cafe 

Drmng Coffee 

Fig 95 An important part of pieparing coffee is the drying process What does 
Chart A (page 13a) tell you about the coffee drying season? 


jazenda headquaiteis Cool morn- 
ings, warm noon houts, and dear skies 
are just what the people need. If 
lain falls, laborers lose time because 
they are paid by the amount they 
pick Wet weathei would cause the 
berries to spoil 

> A dry sunny season is necessaiy foi 
pieparing the coffee foi maiket At 
the mill the four coverings of the 
berry are removed by big machines 
and the beans are washed and dried 
carefully. To diy they are placed in 
the sun on large dtying floois black- 
ened to absorb heat During showers 
and at night the coffee is coveied with 
canvas. The coffee is turned with 
shovels to aid the diying piocess (Fig. 
95 ) It takes about two months to 
dry the beans pioperly The diy sea- 
son is a good time to cut out dead 
limbs and prune the trees. 

The dry sunny season is also very 
important at blossom time. Blossoms 


for the pimcipal crop come in August 
and Septembei, at the end of the dry 
season Too much rain at this time 
would prevent the blossoms fiom de- 
veloping fiuit. 

Tocation and Transportation. How 
is the location of the region an ad- 
vantage? Railways have been built 
to all plantation districts , planters 
have branch lines to their estates. 
Many warehouses at junction points 
store the coffee waiting for exporta- 
tions' Two railways cairy the coffee 
to Santos and Rio de Janeiro, the great 
coffee ports, the 6 ne,fiom”Sao Paulo 
to Santos canies nearly half the 
world’s coffee The ports have special 
loading machineiy to transfer the cof- 
fee fiom sheds or railway cars to 
ships These facilities for moving the 
coffee are important because Biazil 
exports most of its coffee. 

Other Coffee Regions. Because of 
its advantages few regions can com- 
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pete with Biazil in coffee production, 
although theie are several important 
coffee regions in other parts of the 
world (Fig 96) ]\Iost of these pro- 
duce different kinds of coffee Some 
kinds are moie aromatic and some 
are milder than Brazilian coffee and 
so are particularly valuable when used 
to blend with Brazil’s strong coffee. 

Highlands of the Caribbean region 
produce nearly two-thirds of the ex- 
port coffee outside of Brazil Steep 
mountain slopes between eighteen hun- 
dred and fifty-five hundred feet pro- 
vide almost ideal physical conditions 
for coffee The plantations have shade 
trees and the coffee trees are pruned 
more than in Brazil The regions 
have dense populations of good woik- 
ers. Most of the coffee is transported 
from the plantations to a railw'ay or 
river on the backs of steers or mules. 
The coffee of Colombia moves by boat 
four hundred miles down the Magda- 
lena to the Caribbean. From the map 
name the countries and islands pro- 
ducing coffee in Caribbean lands. 
^✓For a long time before Brazil be- 
came the coffee giant the Eastern 


Hemisphere produced the woild’s cof- 
fee Today the Dutch East Indies 
.Vrabia, and small areas in .\fnca pio- 
duce about one-fourth of the export 
coffee Java and Sumatra grow ex- 
cellent coffee The government regu- 
lates the crop A dense population 
provides cheap skilled labor The 
areas he near the sea Do the rainfall 
maps indicate favorable lains and 
diy seasons’ Java has very fertile 
volcanic soils 

Commerce in Coffee. Trade in cof- 
fee is a large world business In aver- 
age years the world pays about $so°>" 
000,000 for raw coffee The United 
States pays more for its imports of 
coffee than those of any other com- 
modity except raw silk. Our pur- 
chases total about one and a half 
billion pounds, 01 about twelve pounds 
per person. Not many people drink 
more per peison than we do take 
about one-half the world’s coffee 
UVestern Euiope takes most of the 
other half. Can you tell why Asia 
takes so little? Can you pick out the 
chief coffee ports of the United States ? 
Of Europe? 
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EXERCISES 


1 In borne rletail describe the layout 
and ec|uipment of a coffee fazoida Out- 
line the work thioughout the yeai on a 
fazenda 

2 COrFEE PRODUCTION 
(Recent 3 year aveiage) 

Millions of lbs 


Woild total 4,037 

Brazil 2,398 

Caiibbean Region 1,095 

Colombia 39S 

\’'enezuela 146 

Cential America 319 

Islands of the West Indies 142 

Me,\ico 87 

Asia 302 

Netheilands East Indies 24s 


British India 33 

Afiica 146 

Ethiopia 30 

Kenya -> 3 

Tanganyika 22 

(a) What percentage of the world’s 
coffee does Biazil pioduce? (6) List 
the eight adv’antages Brazil has (c) 
How large is the coffee area in BiaziP 
( d) WTat percentage do Caribbean lands 
pioduce’ (c) What percentage does 
the Eastern Hemispheie produce? 

3 List the ways the coffee industry 
of Brazil differs from that of Colombia 

4 List the bases of the large coffee 
trade between Biazil and the United 
States 


TWO EXTRA LESSONS 


I "The Coffee Industiy of Colombia’’ 

~l 7 ,pp 534,567-572,578,589-591. 
598-599; 105 , No 37, pp 19-20, 
105 , No no, pp 314-315 
11 . “ Buying, Roasting, and Marketing 
Coffee in the United States ” — 'Write 
to Chase and Sanborn, New Yoik, 


N Y , the Great Atlantic and Pacific 
Tea Company, New Yoik; the Coffee 
Publicity Buieau, New Yoik, for pic- 
tuies and information on the above 
subjects, 91 , pp 303-330, 379-406, 
407-429 


READINGS 


" Coffee in General ” — 24 , pp 487- 
494; 9 , pp 297-308, 13 , pp. 366-377, 
33 , No 17; 5 , pp. 67-86. 

"Coffee in South Aineiica” — 17 , pp 
569-573, 578, 589-591, 598-599, 631- 
633, 638-644 

“Coffee Industiy of Brazil” — B, 
XXVIII (1929), 41 - 57 , J, XXII 


(1932), 225-244; B, XIV (1916). 
129-134, 7 , II, pp. 293-301; 6, pp 
217-224 

“ Coffee Industry and Trade ” — 12 , pp. 
85-101 

“Coffee Cultivation” — 91 , pp 197- 
244 


TOPICS FOR INVESTIGATION AND REPORT 
"A Short History of Coffee” — 91 , pp "Coffee Industry of Central America” 
5-24; 5 ,pp 67-71 —A, VIII (1932), 53-66 

" Coffee Merchandising ” — 91 , pp. 31- “ Coffee Valorization ” ■ — 33 , No 17, pp. 

36. 17-21; 17 , pp. 448-451- 

Kumheis and lettois refer to Selected Refeiences on pages 420-,) 34 
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Chief Tea Regions or the World 


Fig 97 China has a large tea area but most ot the land in the region is used for 
other crops and most of the tea grown is used at home Name the chief exporter', of 
tea (page 135) 


§V— TEA OX PLANTATIONS AND S3.IALL FARilS 


Tea rivals coffee as a commercial 
beverage. The world's bill foi im- 
ported tea IS neaily as much as that for 
coffee, but if we add the enormous con- 
sumption of tea in China, the use of 
‘ tea is larger Outside of China, the 
world uses about eight hundred million 
pounds a year, most' of which is drunk 
by the people of the British Empire 
The United Kingdom and Austiaha 
are the chief tea drinkers ; they have a 
per capita consumption of e jght juid 
one-half pounds. No other people like 


tea quite so much The Canadians use 
about four and one-half pounds. Col- 
fee-drinking peoples use little tea , the 
people of the United States consume 
less than one pound per person , the 
French drink about one ounce. 

Tea differs from coffee not only in 
the people who use most of it, but in 
the lands producing it Until the nine- 
teenth century China xvas the gieat 
tea producer. The™ beverage reached 
western Europe at a later date than 
coffee For a time, its use grew 
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CouTtii^y of Indian Btate Railways 

Tea Plantation in Assam, India 


Fig 99 Upper The large tea factory in Assam turns out enormous quantities of 
tea of uniform quality Lower The extensive level areas of tea bushes of Assam are 
in striking contrast to the hillside tea gardens of China 


teas must be sorted and graded Do 
you wonder why tea is produced only 
in regions of dense population ? 

Tea in China. Although it does not 
have the most suitable physical condi- 
tions, China produces more tea than 
any other country In east central 
China, where a very dense population 
lives, almost every farmer has a tea 
garden. Tea generally occupies the 
soil too poor for food crops Each 
family prepares its own tea by hand 
methods It keeps the best for its use 
and trades or sells the surplus at a 
small store as the American farmer’s 
wife disposes of her surplus eggs. The 
store keeper sells the tea of many 
families to a buyer who exports. By 
this method it is difficult to get a large 


consignment of tea of uniform qual- 
ity. These methods account in large 
part for China’s decline as a tea ex- 
portei. The climate is less favorable 
than in other tea lands, the winter 
brings compaiatively severe weather 
and the rainfall is lower India has 
twelve to sixteen pickings during the 
wet season, Ceylon picks every two 
weeks throughout the year, but the 
Chinese tea permits only three or fom 
pickings Frequent pickings give 
small tender leaves of good flavor. 

China still retains leadership in the 
export of “ brick ” tea The best 
grades go to Russia and consist chiefly 
of tea dust pressed into bucks. 
Cheaper grades of brick tea, made of 
leaves and twigs, go to Tibet, where 
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Cowtcsv of Jtipaiicie Tomnt Bureau 

Japaxese Girls Pickixg Tea 

Fig ioo The entire hillside is covered with tea gardens, why is tea grown on 
hillsides? The girls chant songs as they pluck the tender leaves 


the people eat the tea in a stew made 
with curds and barley 
, Tea in India. India’s tea giows in 
three major areas in Assam, where 
the slopes of the Khan Hills receive 
a very heavy rainfall and where the 
new soils are fertile ; farther west on 
the slopes of the Himalayas in the 
high Darjeeling distiict, which some 
people say produces the woild’s finest 
tea , and in the southwest, where the 
seaward slopes of Travancore are 
drenched by the monsoon winds and 
have a large acreage of tea 
The tea is giown on huge planta- 
tions owned and operated by the Brit- 
ish, they employ modem methods 
(Fig. 99). Machinery is used in cur- 
ing the leaves and in packing the tea 
These methods give large consign- 
ments of tea of uniform grade, a con- 
dition which pleases foreign buyers 


‘.railways take the tea to the poits 
When the industiy began about the 
middle of last centuiy, the growers 
(levied an excise tax This has con- 
tinued in force and has given, through 
the years, huge sums of money for ad- 
veitising Indian teas in foreign coun- 
tries The United Kingdom imports 
about seven-eighths of India’s output 
The Indians themselves use less than 
'■ one ounce pei person. 

Tea in Ceylon. The heavy frequent 
rainfall of the mountain slopes of Cey- 
lon makes this region one of the most 
pioductive in the world. As in India, 
modern methods of tea culture pre- 
vail Thousands of laborers are im- 
ported every year from the mainland 
to pick and prepare the tea 

Tea in the Ffetherlands East In- 
dies. Java has made a great success 
of tea production. It has mountain 
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lainfall, dense population, and uses odsaicu-ed The farmeis and manu- 
niodern equipment Note the growth factuiers of this aiea have made an 
of exports (p 135) Who imports international reputation, so fine are 
Java teas and why? then green teas, produced and shipped 

Tea in Japan. Japan has fa\orable on a large scale ( Fig 100 1 Their tea 

factors for tea production But the has to compete with teas produced in 

industry is hampered by the small India, Ceylon, and Java. Xeveithe- 

area available, in this densely settled less, Japanese tea has an important 

country which is so small the best place in the Noi th American markets 

land must be used for food ciops iMore than go per cent of the exports 
Japan grows its tea both foi home use go to the Tbiited States and Canada 
and for export Nearly all the ex- On tei raced slopes in northern For- 
poited tea comes from near Shizuoka mo-.a grows the famous Oolong tea 

on the east coast, w'heie modem nielh- Most of this goes to the United States 

EXERCISES 

TFA. EXPORTS 
(In millions of pounds) 


Year 

India 

Ceylon 

China 
Black and Green 

Brick 

Java 

Japan 

1887 

98 

(a) 

200 

80 

7 

(a) 

1897 

150 

no 

162 

79 

9 

42 

1907 

236 

171 

130 

79 

27 

32 

1917 

293 

to 

0 

CO 

120 

79 

98 

41 

1927 

337 

217 

98 

12 

105 

25 

1931 

364 

242 

86 

6 

235 

21 

W 33 

360 

247 

82 

7 

132 

30 


(a) Figurec not av.n!ablr 


I Study the table of tea exports, {a) Who buys the teas of India^ (b) Of 
Who were the great exporters in 1887? Japan? (c) Of Java? 

(b) Trace the inciease in expoits of 5. (a) List the major ten producing 
India (c) List several reasons to ex- areas {b) Which grow tea on small 
plain why the expoits of India increased farms? (c) On huge plantations? 6 
so greatly, (d) What percentage of the (a) Using the text, maps, and rainfall 
world’s expoits comes from India and charts, contrast tea production in Assam 
Ceylon? (e) Dutch East Indies? and eastern China (fi) List six or more 

2. Why have the exports of China de- conditions that favor tea production and 
dined so greatly? 3. Ceylon’s and exportation on a huge scale in Assam 
Java’s have increased Why? 4 (a) 

READINGS « 

"Tea in Assam, India” — B, XXIII 2 ,V,pp 33 , 52 . 75 - 87 , 333 - 334 , 389 - 

(1924), 181-188, B, XXXni 390,406-407,424, 13, pp. 378-401 ; 

(1934), 151-156. 5 , pp. 103-110; 27 , pp. 95-99, 158- 

"TheTeaCrop” — B, XXVIII (1929), iS9, 176-179, 195-196, 305-309; 7 , 

1-25. TV, pp, 90-92, 186-187; 18 , pp. 284- 

"Tea— General”— 24 , pp 497-5041 290; A, IX (1933), 131-133. 
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PLANTATION FARMING IN THE TROPICS 



Fig 10 1 Chart A shows the temperatures and rainfall in the native home of the 
rubber tree and Chart B of the great rubber plantation area of British Malaya 


§ VI — FROM WILD TO PLANTATION RUBBER 


Early Use of Rubber. Of the nwjoi 
plantation crops, rubber has bad the 
most remarkable development A 
hundred years ago it was only a cuu- 
osity, today the world uses mote than 
one and a half billion pounds pel year. 
It goes into thousands of ai tides , sci- 
entists find new uses for it con- 
tinually. 

The industry started when some one 
discovered that a resilient substance, 
used as a toy by the Indians in Brazil, 
erased pencil marks. Thus the name 
“ rubber ” is explained For some time 
erasers were about the only piactical 
use for the material , scientists ex- 
perimented with rubber as a water- 
proofing material, but in warm 
weather such a jaincoat became 
gummy and in cold weather it became 
so stiff that it could stand alone In 
1839 the discovery that gave the rub- 
ber industry its real start was made 

e know this now as the “ v.ulcp.niza .- 
tim ” of rubber ; it consists of mixing 
sulfur and rubber to make the nib- 
ber elastic and less lesponsive to tem- 


peratuies This gave a gieat impetus 
to gathering rubbei in the hot rain for- 
ests of Biazil. Soon every country with 
land in the -Amazon basin began to col- 
lect rubber, practically all of the ship- 
ments going down the Amazon River. 

The Climate for the Rubber Tree. 
Theie are many rubber-producing 
plants, but nine-tenths of the world’s 
supply comes fiom rubber tiees native 
to the Amazon basin. These trees re- 
quire great warmth and much mois- 
ture, the best conditions being even* 
tempeiatures of about 75 to 85 de- 
grees, rainfall of five or”moie inches 
every month, relative humidity of 7s_ 
to 80 per cent, and little wind (Fig 

lOl) 

Wild Rubber Industry. Until early 
in the nineteenth century, the Amazon 
region produced all of the world’s rub- 
ber. Here the tiees grow by the mil- 
lion They are scattered widely 
through the forest. The remotest part 
of the forest may shelter the rubber- 
smoker’s hut. Even today, when the 
industry has greatly declined, it fur- 
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nishes the mam means for a li\mg to 
a large percentage of the people Not 
many people live in this hot un- 
healthy region, Idboieis come in from 
othei aieas of Brazil The rubber 
gatherer travels foi miles through the 
wet forest stopping at each tree he 
taps Each moining he makes a gash 



Courtes.y of Pan iwmcan Union 


Smoking Rubber in a Brazilian Shack 

Fig loz The ball evenly coated with 
latex dripping from pan before placing 
the ball again over fire for smoking The 
rubber is smoked in successive layers 

in the bark of the tree and places a 
receptacle under it to catch the ‘^| a- 
a milky liquid He may visit a 
hundred tiees. He returns by noon 
to collect the latex and spends the 
afternoon by a smoky fire dipping a 
wooden paddle into the latex and 
holding it in the smoke until the latex 
becomes solid (Fig. 102) This is 
hard work and the rubber may be 
dirty. The gatherer cannot collect 
rubber during the rainy season be- 
cause of flooded streams and water- 
soaked ground The cost of produc- 
ing wild lubber is high. 

Brazil exported ten million pounds 
of rubber in 1870; these increased to 
ninety-three million pounds in 1912 
As long as the world demand for rub- 
ber depended on bicycle and buggy 
tires, clothing, and boots, Brazil was 


able to meet the needs until 1909 it 
pioduced piactically the entiie woild 
-.upply 

The Transfer of the Rubber Indus- 
try. In the 1870’s rubbei seeds were 
smuggled fiom Brazil to London and 
to Ceylon. They were planted on ex- 
pel imental farms, the people learning 
much about the rubber tiee Young 
treCb Aveie set on plantations in Cey- 
lon. Tlalaj'a, India Buima, and the 
Dutch East Ini lies. Planters didn t 
know much about rubber^ but certain 
conditions led many of them to plant 
trees In Ce\lon many laige coffee 
estates planted rubber trees to take ; 
the place of coffee trees which had 1 
been killed by a blight At the same 
time planters in Sumatra and Java 
were getting low pikes for their to- 
bacco They knew how to manage a 
tiopical plantation and were glad to 
try rubber. 

Thus, in a shoit time, rubber 
changed from a wild pioduct to a 
plantation crop. Jn 1900 only four 
tons of crude rubber came from plan- 
tations By 1914 plantations pro- 
duced moie lubbei than the gatherers 
of the Amazon legion and plantations 
now produce 96 per cent of the world’s 
rubber. 

The Plantation Rubber Industry. 
Figuie 103 shows the chief areas of 
plantation rubber production The 
Amazon region has ideal physical con- 
ditions, it is the native home of the 
tree. But the plantations of southern 
Asia also have excellent physical con- 
ditions and in addition have three 
great advantages not possessed by 
the Amazon region. 

IMalaya and Sumatia have, on the 
coastal plains and low hills of the 
central'htoimtain range, large areas of 
unoccupied land. Here deep clay 
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Fig 103 With this map, the iiiap on page 13, Chart B on page 136, and the map on 
page 3, list all the tactors that favor lubber cultuie in this region 


loam soils, which tue loose and well 
diained but hold moistuie, allow the 
tap toots to grow ten feet deep. 

The plantations have high tempeia- 
tmes all of the. tune and a lainfall of 
sevenly.to one hundred twenty inches 
a year with no long drought peiiods 
Under these conditions the tubber 
tree grows rapidly. At the age of five 
yeais the tuinks may be eight inches 
in diameter These vigoious trees 
yield a laige flow of latex Because 
of high even tempeiatiires and heavy 
rainfall, tiees are tapped regularly 
throughout the year except for a few 
weeks during the less rainy period. 
The long season of flow gives a much 
larger yield from plantation tiees 
than from the wild trees of Brazil, 
Also a long season makes the best use 
of the labor supply. 

One of the great advantages Su- 
matia and IMalaya have over Brazil 
is the labor supply. What does the 


population map tell you about the 
people in this region (p 5) ? Chi- 
nese laboiers are used in Malaya, 
Javanese in Sumatra and Java, and Ta- 
mils fiom southern India m Ceylon 
These people are much bettei workers 
than the natives of the Amazon re- 
gion ]\Iany of them have learned so 
w'ell how to glow and piepaie rubbei 
that they have their own farms 
About one-thiid of the lubber acreage 
is owned by native faimeis Most 
of their farms aie small, in many 
cases only an acre, but all together they 
produce much lubber. These people 
are also excellent laborers on huge 
plantations owned and managed by 
the Biitish and the Dutch 
« The great amount of foreign capi- 
|lal, foreign managers, and skill con- 
s stitute the second advantage this re- 
jgmn has over Brazil. Estates are laid 
out like large coffee plantations. In 
addition to uibber they grow food 
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crops, pasture, anri timber When 
the jubbei tiees leach tapping age, 
about SIX years, laboiers by modern 
methods collect the latex with least 
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Rubber Plantation in Sumitra 

Fig, 104 These trees, scientitically 
tapped, yield more and better lubber 
than the wild trees of Brazil These men 
are more efficient than the laborer of the 
Amazon basin 

Amazon region countless trees were 
destroyed by crude tapping. Figure 
102 shows the Amazon laborer smok- 
ing rubber over a wood fire , if care- 
fully done this is a good method, but 
slow After smoking it the laborer 
piles the rubber in a small boat and 
brings it to a river port. In a factory 
on a plantation in Malaya or Sumatra 
the latex is first strained, then poured 
into a large tank. A chemist adds a 
quantity of a coagulating substance 
and m an hour an attractive while 
spongy mass of rubbei appears (Fig 
105). This goes into a rolling ma- 
chine, whence it issues as "a creped 
libbon several inches wide and 'about 
one-eighth of an inch thick It is 
then cured and tightly packed for 
shipping. Do you wonder that plan- 
tation rubber has replaced wild rub- 
ber ? Indeed, the industry lately has 
developed too rapidly, not enough 


maikets being available for the out- 
put, even v.ith the ureat demand foi 
automobile tiies ,So great has the 
output become on the^e fine plan- 
tations that the produce: s, in order 
to keep the price of rubber above 
the cost of producing it, have all com- 
bined to limit the amount they will 
export 

The third big advantage of IMalav a 
and Sumatia is tiansportation facili- 
ties Where are the plantations lo- 
cated’ In Brazil the rubber tiees are 
hundieds of miles from the sea, but m 
Malaya the estates are along govern- 
ment railways and in areas near small 
ports served by coasting steamers In 
Sumatra plantations he near the sea, 
each estate having its railways, roads, 
or streams to transport the lubber to a 
small poit where it is picked up by 
small boats What does the map show 
you about the location of the estates 
with reference to Singapore? Singa- 
pore stands at a focus of ocean routes, 
is visited by many ships, and therefore 
has ample space for rubber cargo 
Nearly all the world’s rubber moves to 
Noi th Aniei ica and Eui ope for manu- 
facturing. 
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Teansportixg Latex 

Fig ios Bringing in latex by bullock 
cart and human porter In this large 
plantation factory rubber of high grade 
is cheaply produced and packed for 
market 


no 
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EXERCISES 

RI P.BLR PRODUCIION 

(In lone; tons) 

Platitatmn Rubber 

Yiii) Wothl Total IF tld Riibbci Southea<;terH Asia 

igoo 53:890 53,889 4 

igio 70,500 62,500 8,200 

1920 343-731 38,915 304,816 

1930 792,055 15,415 776,640 

1935 848,029 12,620 835,409 

1 (a) What percentage of the 5 What climatic conditions does the 

world s rubber was wild rubber in 1910? lubber tiee requne^ 

(b) 1930^ (r) Why did rubber pio- 6 What thiee advantages have 

duction mci ease so rapidly between 1910 Malaya and Sumatra nvei BraziP 
and 1933’ 7 («) What peicentage of the 

2 How was uibbei first used’ woild's exports ot rubber comes from 

3 Explain in detail how the wild rub- Malaya? {h) Dutch East Indies (p 

ber mdustiy is carried on 160)? (c) What two regions manufac- 

4 Why was rubber introduced into lure most of the world’s rubber products 

southern Asia’ (pp 362-363)’ 
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FARAIING IN MONSOON LANDS 
§T — THE CHARACTER OF MONSOON AGRICL LITRE 


Great faimms^ areas are m the mon- 
soon lands of China, Japan, India, and 
the East Indies (Fig io6) Theyaie 
more purely agricultural than areas in 
Europe or North America, compara- 
tively few people engage in grazing or 
manufacturing , in China nearly 8o per 
cent of the people are wholly or in large 
part engaged in agiiculture In Japan 
SO per cent of the people are farmers 
These areas aie the most densely peo- 
pled of the major farming regions 
They are the oldest lai ge agricultural 
areas in the world and have the most 
intensive methods of farming. 

A Chinese Farm Village. Figure 
107 lepiesents a tsTical farm village 
showing the farm plots in a low hilly 



Courtesy 0/ Jiipan ToniM Bureau 

Pulling Rice in NuRSr:K\ 


Fic. 106 An intensive method of 
farming, where nearly all the work is by 
hand, supports a very' dense population 
— in some areas as many as three thou- 
sand pel square mile Rice is important 
m monsoon lands, it is the chief food of 
millions of people. Its culture requires 
much hard hand work In the middle 
distance a paddy has been planted to nee 
and flooded 


legion 111 a iice-gi owing distuct of 
east central China The fingei-hke 
piojectmns of farm plots in the noi th- 
em pait of the map broaden out in the 
south into large level nee fields below 
the 300-foot contour line These plots 
are not shown on the map because they 
belong to the faimers of another mi- 
lage hliich of the hill land is in grass 
or trees which supply pasture and fuel 
Giaves occupy nearly 5 pei cent of the 
hill land Nearly all farm plots are 
used for rice. Each field is boidered 
by a ridge usually covered with grass 
The ponds piovnde water for irrigating 
lice fields. They are neai the foothills 
so as to catch watei and so as to be 
high enough to irrigate the plots by 
gravity The water is pumped fiom 
the ponds by wooden chain pumps. 
What is the distance between the two 
most distant plots fanned by Faimei 
B? How many plots does Faimer B 
hav'C? Which fanner has the laigest 
numbei of plots? Feitilizers are ear- 
ned from the homes to the plots on the 
backs of men, the ctops are carried 
fiom the plots to the village m the 
same maimei For several reasons it is 
impossible to use a large threshing ma- 
chine in this legion 
Non-con tiguous farm plots have sev- 
eral advantages In a hilly region like 
this each farmei has a plot of the best 
valley land and some hill land He has 
different types of land adapted to dif- 
ferent crops Hill land supplies him 
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Dmwn fmm a Mnj) by John h Butk 
A FiRM v’rLIACE IN HiLLY LaND OF EAST CENTRAL ClIIN\ 


Fig io; i, Farmstead and buildings in the farm Milage 2 Faun plots — all the 
ploU marked “ A are farmed by Farmer A 3, Hills m graves and grass — the num- 
' hers on the contour lines represent feet above sea level 4, Ponds for irrigation and 
fish s, Eaith paths 6, Paths pared with eighteen-inch stone slabs 7, Paved stone 
road seven feet wide 8, Buddhist temples 


with fuel of glass and bushes and with yors iirigation as the iuigated fields 

green manute of glass for the iice ai e contiguous each year, even though 

fields The farmeis cooperate and ro- 'they may belong to many different 

tate wheat followed by iice in all the fanners The farmers say that by hav- 

plots of one section, and bailey with ing scattered pieces of land they escape 

soy beaus in another section This fa- the ravages of locusts Also, the dan- 



Courtesy of GeograTphical Review, published by the American Oeographical Society 


Fig 108 A Japanese Farm Village, Yamato Basin 
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Japanesf Tea Garden’s avd Ricr Paddies 

Fig 109 The steep slopes are almost entirely covered with tea gardens, the low 
alluvial plain is covered mth nee and other food crops Notice the large cotton textile 
mill at the base of the hill and the farm xillages in the plain 


ger from flood is lessened Fifteen 
farm families live in this village Each 
family has an average of about five 
acres of land The pattern of a farm 
village in another part of China would 
be quite different fiom this. On the 
large plains the farms are irrigated by 
canals, streams, and wells On the 
plains the farm plots are larger. 

A Japanese Farm Village. On Fig. 

1 12 locate Yamato Basin. HeitaAza 
is a farm village in the low alluvial 
plain of Yamato Basin (Fig xo8). 
Seventy families live in the village and 
work small farm plots. Each farmer 
has several plots. The population den- ’ 
sity in the basin is three thousand per 
square mile. How can the lan 3 ~sup- 
port so many people ? Nearly 94 p er 
cent of the crop land jroxvs rice, 4 per 
cent mjulberry and gear orchards, and 
2__per cent dry cereals ; also about 78 
per cent of the paddy rice land grows a 
winter crop of dry cereals, chiefly bar- 
ley and wheat. Nearly every foot of 


the low alluvial plain is used The 
farmers use much fertilizer, till the , 
land by hand, flood the fields several 
times during the season, have only nar- < 
rqw paths between the fields, and use 
almost no land for animals, except 
poultry and pigs 

Intensiveness of Monsoon Agricul- 
ture. To anyone accustomed to an 
American farm, the intensiveness of 
agriculture in these regions is striking v 
The United States has more than three 
acres of cultivated land for every pei- 
son, whereas Japan has less than three- 
tenths of one acre, China only one-half 
of an acre, and India about one acre 
The people in these crowded lands are 
too poor to obtain quantities of food 
supplies from other regions. Thou- 
sands of square miles of farmland in 
monsoon areas look more like gardens 
than farms (Fig. 109) . Despite count- 
less years of cultivation, some of these 
little farms, especially in Japan and 
China, produce big crops. The people 
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had to become skilful farmeis, oi they 
would have staived lons^ ago Here 
oiiginated the idea of ciop rotation to 
pieseue the teitility of the soil 
Faimeis use every d\ailable soil of 
fertili/ei Great riveis fiequentlj 
flood the lands and bung new^ liN to 
the soil Every time iice fields aie 
flooded, the watei leaves a thin layei of 
mud In addition to caiefiil soil main- 
tenance, we find the growing season 
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Plowixg Rice Land with Water 
B uFrALO, China 

Fig iio Why doesn’t this farmer use 
modem machinery? 

used almost to the very last minute, 
more than one crop a year in some sec- 
tions is common. In many cases a sec- 
ond crop is sown before the first is 
hai vested, so that the new crop may get 
a stai t wdiile the old crop is being gath- 
eied Wheie population is so dense 
and land so scarce, tenacing and irri- 
gation also are highly developed. 
Some of the engineering feats of farm- 
ers in these lands in pi oducing crops on 
mountain sides are among the wonders 
of the world. 


Place of Animals In legions hav- 
ing so little cultivated land per peison, 
what place have animals m agricul- 
ture? Japan with 60,000,000 people 
has only 480,000 cattle, 760,000 swine, 
ig,ooo sheep, 200,000 goats, and 1,490,- 
000 horses The United States with 
twice as many people has forty times 
as many cattle, seventy-five times as 
many swune, tw'enty-five hundred 
times as many sheep, sixteen times as 
manj' goats, and nine times as many 
horses On what do the Japanese de- 
pend foi meat ? In China the situation 
is somewdiat bettei China has 20,- 
000,000 cattle, but the people eat little 
beef, because these cattle aie chiefly 
used for draft animals (Fig no) The 
great meat provider for China is the 
pig, the country having as many swine 
as the United States Eveiy farmer 
has a few to utilize each scrap of edible 
refuse The Chinese raise enoimoiis 
numbeis of several kinds of poultry; 
eggs are sold even in American mar- 
kets. In India we find a strange situa- 
tion, for the country has thiee times as 
many cattle as the United States, yet 
the people eat little meat In most of 
India the cattle are sacred animals not 
to be eaten, although they may be and 
aie used as draft animals. The chief 
souice of meat and dairy products is 
the goat, of which India has more than 
any other country and against the use 
of which there is no religious ban Be- 
sides using cattle as draft animals, the 
Indians have almost 40,000,000 water 
buffaloes, suited especially to the rice 
legions. 


EXERCISES 

I. (a) List the chief farming areas the conditions that make these land 
of monsoon lands (p 103) (6) What aieas of intensive farming 

percentage of the people of China and 2. Study Fig 107 {a) Why do the 

Japan are engaged in farming? (c) List farm plots extend north from the village 
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in two narrow strips ( 5 ) Answer the land to suppoit three thousand people 
questions on p 141 ( c ) Why is it im- per square mile (t/j He. do the farm- 

possible to use a threshing machine in ers get their fertilizer^ and tools from 
this region? {d) List the adcantages of the village to the plots and the cereals 
non-contiguous farm plots (e) How to the ullage''' 

are the ponds used’ (/) Of what use 4 How are the hill lands used in 
are the hill lands ^ Ghina and Japan (p 158) ’ 

3 Study Fig 108 (a) How many 5 {a) Why should China and Japan 

families live in Heita Aza’ (b) What have so few cattle’ (b) So much poul- 
different crops are grown’ (c) List the try and so many swine’ 
conditions that make it possible for this 
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467-470, 2, V, pp. 12-49, 7 , IV, pp 17s, 184-185, 195-197, 227-229, 285- 

168-176, L, II (December, 1932), 287, 314-316, A, IX ( 1933), 25-34 

31-36, P, LXIII (May, 1934), 27 ff “Waiting for the Monsoon" — B, 

“The Food of Japan” — 27 , pp 91- XXIII (1924), 188-191. 

io3 ;7 ,IV,pp 45-53. “ The Food of China ” — L,II(Novem- 

“ The Hwang-Ho River ” — 27 ,pp.iso- ber, 19321,31-36 

154,2, V,pp 12-15; 14 , pp 248-249. “ Boat Life in China ” — C, LI (1927), 

“The Yangtze-Kiang River” — 68, pp 665-686; 7 , IV, pp. 168-176, 2 , V, 

93-104, 2 , V, pp 23-32, P, LXIII pp 41-44 

(May, 1934), 27 ff “The Floods of China” — B, XXXI 

“The Monsoon Rains” — 27 , pp 18- (1932), 199-206. 

§ir— RICE IN MONSOON AGRICULTURE 

Rice is the most distinctive and most valuable crop It is worth as much as 

important product of monsoon lands, the world’s wheat and coin crops com- 

On the success or failure of this crop' bined In Japan it occupies moie than 

depends the welfare of millions of peo- half the cultivated land, in China and 

pie Compare the rice map (Fig in) India more than one-quaiter, every- 

with the distribution of people in wheie in the moist warm lowlands 

southeastern Asia ; can you find some from India to Japan it is the main crop 

regions of dense population that do not while in many drier highland districts 

produce rice’ an upland vaiiety is grown In India 

Rice is the world’s biggest and most rice grows on almost as much land as 

I Numbeib and letters refer to Selected References on paces 420-424 
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The Chief Rice Regions of the World 
Fig III. What relation exists between relief, river valleys, and rice areas? 


wheat occupies in both the United 
States and Canada What conditions 
recommend rice to these lands ? 

The Quality of Rice. One of the 
major qualities is the high yield of 
palatable and nutritious food. To se- 
cure the high yield an enormous 
amount of labor is necessary, but these 
lands have millions of laborers. The 
average acre of rice in Japan and 
China yields forty bushels of sixty 
pounds each. The average acre yield 
of wheat in the United States is fifteen 
bushels of sixty pounds each. Even in 
Jndia, where agricultural methods are 
lextremely crude, the average is about 
fourteen bushels per acre. As rice con- 
tains less gluten than other cereals, it 


does not make light bi ead, but on the 
other hand it contains less fat and less 
protein than wheat and keeps much 
better, a quality of great importance 
m humid lands 

Rice and the Climate. A second 
major quality is adaptation to climate. 
Rice requires a waim humid climate, 
with an annual rainfall of at least fifty 
inches and five inches or more during 
each month of the growing season. 
Study the maps of seasonal distribu- 
tion of rainfall (pp. 62-63) to learn 
which parts of southeastern Asia favor 
rice. You find that they comprise a 
large aiea What does the temperature 
curve in Chait C, p 136, tell you about 
the growing season for rice ? 
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Soil and Rice. How do the areas of 
heavy lainfall compaie with the aieas 
of highland and lowland 'f' For the 
people of the Orient it is lucky that 
the broad river plains, like those of the 
Ganges and Yangtze Kiang, have 
enough rainfall foi rice, as rice has pai- 
ticular requiiements as to the type of 
relief and soil Upland rice does not 
have such close requirements, but it 
fields only half as much giain as 
swamp lice, the chief variety For 
large yields, the fields must be flooded | 
at frequent intervals during the grow- 
ing season, which is possible only in 
level land like that of the river plains 
or of man-made terraces. .'Hso, if the 
soil be porous to a depth of seveial 
feet, the water will drain too rapidly , 
the best rice lands are those with a 
loam that can be easily crumbled over- 
lying a heavy clay. Thus the loam per- 
mits good root development while the 
clay prevents a rapid draining away of 
the wateis Coastal lowlands, espe- 
cially deltas, are ideal for rice (Fig. 
112). 

How Rice Is Cultivated. Through- 
out monsoon lands the methods of rais- 
ing rice aie much the same Hand 
labor is used almost entirely and for- 
tunately there is plenty of this Even 
in the most pioductive districts like 
those of Japan and Formosa, practi- 
cally no machinery is used The peo- 
ple are too pool to buy machinery and 
the flat flooded lands are too soft and 
the fields too small for machine agri- 
culture Every step in rice cultivation 
makes huge ^demands upon labor. 
First the land must be divided by low 
ridges into small fiats With the com- 
ing of the first rains, ordinarily in 
.-^pril and May, plowing begins. The 
land is usually plowed with a tiny 
wooden plow dragge d by ploddinf buf- 


faloes or oxen , in many cases it is 
spaded by hand (p. 144). Meanwhile 
the young plants have been started in 
special nursery plats When they' are 
about six inches high they aie set out 
one by one about a foot apart in wet 
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Fig 1 12 Most of the rice of 
Japan grows on the low flat coastal 
and river plains and on the lower 
slojies Much of the farm land of 
Japan grows two crops of foodstuffs 
each year. A — the Yamato Basin 
fpp 142,158) 

soil (p. 141). Then the fields are 
flooded In this warm water the rice 
grows very rapidly. Caring for the.- 
rice while it grows is hard work. 
The plants must be weeded, leaving the 
roots undisturbed To do this women 
and men wade in the water through the ’ 
fields often singing as they work. 
Fields are hoed, fertilized, and re- 
flooded As the grain begins to ripen 
the water is drawn off to allow the 
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Fig 113 Clttixg Rice with Hwd 
Sickle 

ground to dry and harden The hal- 
ves! peiiod is dunng the diy season 
Harvesting, Threshing, Cleaning. 
From haivest to the rice bowl another 
seiies of laborious operations is neces- 
sary. hlillions of acres of rice aie 
harvested with a hand sickle (Fig 
1 13). The rice is tied in bundles by 
hand and set in shocks or earned on 
’the head or back to long racks and 
hung up to diy (Fig 114) Most of it 
is threshed by drawing the gram 
thiough the teeth of a metal comb 
(Fig 115), but in some distiicts oxen 
01 buffalo walk lound and round 
upon a threshing floor to sepai ale the 
grain fi om the head The gi am is then 
winnowed, sacked, and stored for use 
These people m most places do not 
polish the rice as we do, as polishing 
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Hanging Rice on Poles to Dry 

Fig 114 The narrow ridge on which 
the men are standing separates the rice 
paddies and is used as a path to cairy 
the rice to the poles After drying, the 
nee is earned to the threshing floors 
Why do they dry the rice on poles? 


lemoves a valuable food element fiom 
the gram 

Commerce m Rice. The trade m 
lice leaches enormous proportions, the 
piincipal maikets being in southeast- 
ern Asia m lands which aie unsuited to 
the production of iice, have had a poor 
season, 01 where the people devote 
then principal attention to inedible 
crops The main exporting countries 
are eastern India. Siam, and Indo- 
China India annually ships about five 
billion pounds, 85 per cent of which 
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Removing the Grain eeom the Straw 

Fig IIS Every step m growing and 
preparing nee represents haid work 

comes fiom Burma, where rams are so 
legular that ciops rarely fail Two- 
thirds of Bui ma’s cultivated area grows 
nee and three-quarters of the popula-, 
tion engages m nee cultivation, milling, i/ 
01 transpoi tation. Siam and Indo- 
China ai e also heavy expoi ters of rice, 
a great majority of the people m each 
case being connected with rice culture. 
The major importing countries are 
China, British Malaya, Japan, Dutch , 
East Indies, and Ceylon Give what 
you considei the main reason for the 
nee imports of each country. Outside 
of southeastern Asia the principal rice 
markets are Germany, Fiance, Cuba, 
and the United Kingdom Where does 
the United States get its rice ? 
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EXERCISES 

1 List several conditions that favor ^ Why are nee and fish a j4(if)d food 
the growth of rice in the mnnsnon lands tomhinatinn in soiithea^tein V-ia^ 

of southeastein Asia 6 Turn to the table, p 15^, and find 

2 W’hat conditions make the flooding what jiercentairr nt the world's evpoits 

of the rice fields faiily easy' of rice come from southeastein Asia 

3 In what different ways does the dry (a) W'hat pait of India exports rice’ 

season favor the harvesting and prepara- (/i) Explain why India (Buima), Siam, 
tion of rice’ Indo-Chma, Koiea, and Foimosa export 

4. Why IS it impossible to use large rice (c) Where does mnst of the rice 
modern machines in rice ciiltiv'ation in from each region go’ 

Japan and China’ 

AX EXTR\ LESSON 

‘ Rice Culture m the United States ” — List the ways rice culture in the Lhiited 
101 , No 1092; A, III (1927), 63-64, States dilfn from that in the monsoon 

B, XXXI (1932), 1,37-147, 3 , pp land? of southeastern \&ia 
283-292 

READINGS - 

“Amidst the Paddy Fields” — L, II 12 , pp 439-450, 25 , Book I, 40-44, 

(September, 1932), 13-18 96 , pp 143-147. 67 , pp 35-51.219- 

“ Rice Trade in the Far East” — 105 , 242, 320-330. A, IX (1933), 121- 

No. 46, 1927 124. 3 , pp 267-282. 

“Rice — Oriental Ciop and Food” — 

TOPICS FOR INVESTIGATION AND REPORT 

“ Rice in the Philippines ” — 67 , pp 19- Delta, the IMenam Delta, and the Me- 

42 ,63, pp 131-138 kong Region’’ — A, IX (1933), 2, 

“Rice in Java” — 105 , No 46,63-71 3-4.6-8,10-14 

“ Preparing the Land, Planting, and “ Irrigation on the Coastal Plains of 
Milling Rice m China ” — 18 , Chap- India ’’ — A, IX ( 1933 ) , 35-38 

ter XII “ Distribution of Rice on the Coastal 

“ Preparing the Rice for Use in China ” Plains of India” — A, IX (1933), 
— 18 , Chapter XII 38-42, 149-154 

“ Rice Farming in the Trrawaddy-Sittang 

§ III — OTHER FOOD CROPS IN IMONSOON LANDS 

While rice overshadows other agri- are not, namely millets and grain 
cultural interests of the region, other sorghums. 

crops are important. Millions of peo- Millets and Grain Sorghums. In the 
pie in southeastern Asia, chiefly in United States and in parts of Europe, 
northern China and in central and millets and sorghums are often used as 

western India, do not eat rice. Some forage, but in southeastern Asia they 

of the crops are familiar to us, such furnish human foods Over broad 

as wheat, barley, corn, and beans, areas, where rainfall is less than forty 

but two important classes of grains inches, they constitute staple foods. 
2 Numbers, and letters refer to Selected References on pages 420-424 
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Fig 1 1 6 In areas too dry or hilly for nee, millet and gram sorghum are very im- 
portant food crops What is the population density in these areas (page s ) 


In India they rank next to rice, in 
China next to i ice and wheat In India 
one-seventh of the aiea cultivated is in 
these Cl ops , in China one-fifth. Com- 
pare the map of millet and grain sor- 
ghum (Fig. ii6) with the lainfall 
maps of this region How much is the 
annual rainfall in the chief millet and 
sorghum legion of India? In that of 
China? Do these legions get any rain 
during the dry season ? In many sec- 
tions areas too dry for nee grow millet 
and sorghum because these crops resist 
dry weather and still give fairly good 
results Do you find any rice regions 
in areas producing these crops ? 

Wheat. Wheat rivals millet and 
grain sorghum as a principal crop. It 
is cultivated less than other food crops 
only because the climate is less favor- 
able. One-fourth of China’s farmland 
produces wheat, which grows chiefly in 
the drier and cooler region north of the 
Yangtze Kiang River. Wintei wheat 
is the chief variety. The acreage ex- 


ceeds that of lice, but the output is 
much smaller. Can you explain why ? 
In India wheat is grown principally m 
the northwest, in the Punjab In area 
wheat lanks as the third food crop of 
India (Fig 117). Compare the wheat 
areas of India with the rainfall maps 
In areas producing wheat the annual 
rainfall varies fioni about eight to 
forty inches. Neaily half the wheat is 
grown under iriigation. Wheat is 
planted in October, after the monsoon 
rams cease It is harvested b}' hand 
in the Punjab in April or May and 
farthei east and south in Februaiy and 
Maich. Can you explain why lower 
temperatures and dry sunny air of the 
winter season favor wheat culture? 
Why is it important foi India that she 
can grow wheat during the dry season ? 

Barley. Barley grows in dry hilly 
and in low rainy areas It supple- 
ments other food crops In Japan bar- 
ley ranks as the second cereal crop, 
where it is important in the uplands 
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and growh during the fliv season aflei 
lice has been har\e3ted on the low- 
lands What percentage of the rice 
land in Heita Aza village grow's a win- 
ter crop of barley and wheat f p 143 ) ? 
The principal areas aie on the southern 
slopes w'hich get the summer monsoon 
lains (Fig 118). In Japan bailey 
mixed with lice is a common food of 
the country people 

Other Foods, While these cereal 
crops aie important, many other foods 
are produced In India, the hlalay 
Peninsula, and the islands of the East 
Indies com is a valuable food In the 
Philippines it ranks next to lice In 
most sections beans, vegetables, and 
fruits are gtown Beans seive to pro- 
vide a balanced diet Also the soy 
bean is a good food for animals and is 
used for making industrial oil and as a 
fertilizer. It occupies one-fourth of 
the cultivated land in Manchuiia It 
rivals silk as China’s chief export 
In China, as in other sections of 
southeastern Asia, each farm produces 


a meat -lupph. Xearl> every farm 
has a few aw me and a flock of chickens, 



Barley Areas Japan 

Fig iiS Explain why nee and 
barley grow in the same areas (page 
147 ). 
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Courtesy of Walhice W Atwood 

A Flock or Ducks, Chi.\'\ 

Fig iig In this region of dense population and intensive agriculture, poultiy 
suppl> much food 

ducks, or geese (Fig 119) They live produce rapidly and are easily and 

largely on refuse, materials that oilier- quickly prepared for eating or for mar- 

vvise might be wasted They take up ket Eggs form a valuable food 

little room, an important factor in These foods with the cereals provide a 

densely populated regions They re- balanced diet. 

EXERCISES 

1. (fl) Explain why iiorthein China poitant in monsoon lands? {b) Can 

and cential and western India giow you explain why corn ranks next to rice 

millet and giain soighum (6) Why as a food in the Philippines'^ (c) Make 

are these excellent food crops for these a list of the fruits that aie grown in 

areas? monsoon lands 

2. {a) List seveial reasons explain- s Fist all the conditions that explain 
ing why wheat is an important food the importance of swine and poultry m 
crop for India, {b) Why is the wheat southeastern Asia 

of China grown in the noithern part? 6 Study the table of Important Agri- 

3 (fl) Why IS barley a good crop cultuial Exports of Southeastern Asia 

for India? {b) For Japan? Why do not foodstuffs other than rice 

4 (a) What other food crops are im- appear in the table? 


IMPORTANT AGRICULTURAL EXPORTS OF SOUTHEASTERN ASIA 

(Aiecent year) 


At tides and Countries 

Silk 

Japan 

China 

Korpa 


Total Exports Per Cent of 
(In pounds) World’s Exports 

62.260.000 62 6 

16.280.000 16 1 

3,300,000 3.0 
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Articles and Cuiaitnes 

Total Expoits 

Pri Cent of 


(In pounds) 

World’s Exports 

Jute 

India 

1,398,760,000 

963 

Manila hemp (Philippines) 

374,080,000 

100 0 

Rubber 

hlalay States 

1,239,260,000 

550 

Dutch East Indies 

615,120,000 

273 

Ceylon 

181.940,000 

8 0 

Othei areas 

87,560,000 

39 

Tea 

India 

364,540,000 

403 

Ceylon 

242,660,000 

268 

Dutch East Indies 

158,400,000 

174 

China 

92,180,000 

10 I 

Japan 

21,340,000 

3 3 

Formosa 

18,480,000 

19 

Cotton 

India 

1,625,800,000 

24 0 

China 

109,780,000 

r 6 

Rice 

India 

5,866,960,000 

38 5 

Indo-China 

2,255,220,000 

14 8 

Siam 

2,055,460,000 

13 5 

Korea 

1,540,000,000 

10 I 

Formosa 

653,840,000 

4.3 

Malay States 

467,280,000 

3 6 


READINGS 


“Agricultural Production m Chum’’ — 
A, III (1927), 297-308 
“ Grain Sorghums ” — L, II (December, 
1932), 13-18, A,X (1933), 120-121, 
I 24-147 

“ Millet and Beans ” — 27 , pp 133-136. 


“ Manchuria, Promised Land of Asia ’’ 
— ^C, LVI (1929), 379 ff, especially 
the pictures 

“ Farms of the Ganges Plain ” — 27 , pp 
270-2 74. 


TOPICS FOR INVESTIG.^TION AND REPORT 


Food Crops in the Philippines ’’ — B, 
XXVI (1927), 41-47. 

Agriculture in Manchuria” — B, 
XXXI (1932). 4S-Sr. 

The Coconut Division of the "^Vest 
Coastof India” — B, XXXI (1932), 
3-8 

Mixed Paddy Lands of West Coast of 
India” — B, XXXI (1932), 9-10. 
Northern Rice and Millet Unit of West 


Coast of India ” — B, XXXI (1932), 
16-18 

The Ganges” — 68, pp 33-45- 
The Indus Plain ” — 27, pp 287-293 
Food Crops of a Deccan Village ” — 
B, XXX (1931), 53-56 
Sugar Cane ” — A, IX ( 1933 ) , 44-47- 
Garden Cultivation ” — A, IX ( 1933), 
47-50 


® Numbers and letters refer to Selected References on paEjes 430-424. 
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ly — FIBERS IN MONSOON AGRICULTURE 


Food ciops of monsoon regions are 
very important, but these lands also 
produce fibeis m many sections In 
regions of dense population the people 
lequiie much fiber for clothing, and 
where they eat all the food crops, fibers 
may be impoi tant exports The fibers 
include cotton, jute, Manila hemp, and 
silk Manila hemp and jute ai e chiefly 
expoit ciops 

Cotton. Study Fig 120. India and 
China have more than one-third of 
the world’s cotton acreage. 

I In India the chief legions have fer- 
f tile black soils and a light 1 ainfall. 
Cotton can be giown with less rain- 
fall than most of the food crops of 
India (Chait A, p. 156) What food 
crops aie grown in the cotton region? 
The black clay soils absorb much 
moisture during the rainy season and 
give it up slowly to the growing 
cotton. 


Because of the low rainfall the cot- 
ton is not so good as American long- 
• staple cotton. However, it supplies 
the natives with a clothing material 
and furnishes one-iifth of the value 
of the country’s exports This short- 
fiber cotton goes chiefly to Japan, 
Italy, and Germany, countries making 
low-grade cotton goods. 

In China cotton is grown in the 
^fertile alluvial plains of the north- 
ern pait of the country. What are the 
two gieat rivers? Here fertile soils, 
light rainfall, and much sunshine favorj 
cotton, but because of the dense popu-. 
lation most of the land must be de-> 
voted to food crops. In places cotton, 
may be planted just befoie the har- 
vest of wheat and other crops since ^ 
it grows through the dry season and is*' 
hai vested before the monsoon rains., 
Can you tell why China grows less 
cotton than India? 
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rEEH\(. Jut 

Fig 1 31 The pireparation of the jute hiier requires mueh careful labor After 
standing a few da> s m the open air, the jrlants are tied in bundles and are submerged 
in pools of still, waim, clear water to ferment for ten to twenty days The small pools* 
of water are used man> times When the gummy substance around the fiber is loosened, 
the workers untie the bundles, beat them with a paddle, pjeel the fiber from the pith and 
bark, and wash the fibers by beating them on the surface of the water Then the fibers 
are dned o\ei bamboo frames before being tied m bundles for market. What physical 
and economic conditions give the Ganges Delta a world monopoly of jute production^ 


Jute. Jute products are among the 
most widespread of all commodities, 
but one region produces all the world’s 
supply (p 153) Jute fiber furnishes 
wrapping for bales of cotton, wool, 
and tags, it supplies bags for coffee, 
sugai, cement, potatoes, and many 
other mateiials, also it goes into the 
bases of carpets, rugs, and linoleum 
and is made into twine. The United 
States alone imports about $100,000,- 
000 of jute products. The world’s 
output of jute is worth more than 
.$300,000,000 W^hat other countries 
are likely to be large consumeis of 
jute products ? A laige use of jute de- 
pends upon its cheapness. Many 
other fibers can be used for bags and 
wrapping, but they are more expensive. 
^ In the Ganges-Brahmaputra delta 
j this fiber finds almost ideal conditions 
‘ (p. 154). It requires great warmth, 


heavy rains, a dry season, fertile soil,! 
level land with pools of water, enor-' 
mous quantities of labor, and good 
transportation facilities. It finds 
these, better than anywhere else, in 
the deltas of the Ganges and Brahma- 
putra rivers. The delta legion has 
hot weather all the time (Chart B, 
p. 132). Showers come early enough 
to permit planting in Alarch, giving 
the crop time to start before the heavy 
monsoon rains The jute fields aref 
flooded by monsoon lains and water; 
from the Ganges and Brahmaputra; 
rivers The alluvial soil is made more’., 
fertile by annual floods Every farmer 
has his patch of jute The plant yields 
abundantly; when ripe, it covers the 
ground in a dense stand of finger-thick 
stalks, reaching a height of sixteen 
feet and having branches only at the 
top (Fig, 12 1). 
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Fig 123 Chait A is a station in the cotton region of India; in what ways is cotton 
culture here related to climate? Contrast this chart with that of Silchar in the tea legion 
(page 132 ) The climate of the jute region is very much like that of the tea legioii of 
Assam Study Charts B and C and explain why jute is not grown in the western part 
of the islands Compare Chart C with Chart B (page 109) 


Harvesting and preparing for mar- 
ket require much labor. The crop is 
cut with a hand sickle Then bundles 
of stems are thrown into pools of 
water and left several days until the 
gum sui rounding the fiber ferments 
and can be washed out. Flat deltaic 
plains afford an excellent type of land 
for this work The farmers beat the 
stalks in watei to loosen the fibers 
which they wash and dry. To obtain 


one bundled pounds of fibei the farm- 
ers handle a ton of jute This gives 
an idea of how haid they woik in spite 
of gi eat heat ^ 

Fioin the farm the jute goes by 
river to the huge mills and warehouses 
at Calcutta, where this fiber has given 
India its second most impoitant manu- 
facturing industry. About half of the 
crop is used in the Calcutta mills 
which send gunny cloth and gunny 



Courieny of Philippine Bureau of Science 

Fig 123 Abaca (Hemp) Drying, Mindanao, Philippine Islands 
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Fig 124 The mulberry tree IS grown on what type of land ^ In what other ways 
are hill lands u-ed (page ifSj? 


bags all over the world The rest of 
the crop is exported, chiefly to Scot- 
land where there are large jute manu- 
facturing plants at Dundee 

Manila Hemp, Manila hemp is al- 
most as important to the Philippine 
Islands as jute is to India This fiber, 
which makes the finest rope, is prac- 
tically a monopoly of the Philippines 
(P- 153)- If takes its name fiom the 
poit through which it is shipped. In 
contiast to jute, the cheapest of fibers, 
Manila hemp is expensive. It is the 
most valuable of coi dage fibers It is 
lighter, longer, stronger, and more 
durable than other rope fibers Why 
aie the United States and the United 
Kingdom the leading buyers of iManila 
hemp ? 

Abaca, the IManila hemp tree, re- 
sembles the banana plant and grows 
in the same type of environment, The 
stalk contains the fibers, which may 
be as much as eight feet long. Re- 


view the physical conditions for the 
growth of bananas (p. 115) 

Many areas with the banana climate 
could grow abaca, but none of them 
produces the fiber (Fig. 122). Fili- 
pinos have used abaca fibers for a long 
time in mats, bags, slippers, hats, and 
even in cloth mixed with silk They 
have the knowledge of how' to grow 
the abaca and extract the fiber and 
pass their knowledge down from one 
generation to another. Attempts to 
teach other peoples have not been 
successful Extracting the fiber or , 
" stripping,” as it is called, is a diffi- 
cult task , only a skilled stripper can j 
get high-grade Manila hemp (Fig. 
123) The plant does so well on the 
fertile volcanic soils of the eastern 
part of the islands where there is no 
marked dry season that it occupies _ 
one-eighth of the entire cultivated 
area of the Philippines and is the 
third most important export (p. 154). ■ 





Afiei V}(ip h)/ JiobPi't Burnett Hall 

A Farm Village, Yamato Basin, Japan 

Fig 125 I, Boundary 2, Narrow roads 3, Blouses in the village Ceme- 
tery 5, River 6, Irrigation and fish ponds 7, Ditch 01 canal S, High embank- 
ment 9, Paddy nee 10, Dry cereal, ii, Fruit trees 12, Tea 13, Woods 

This farm village is on the eastern edge of the Yamato Basin (compare with Fig 

108). The alluvial plain grows rice in the summer and dry cereals m the wintei Mul- 
berry, peai and persimmon orchards and tea and vegetable gardens are on the upper 
parts of the alluvial plains and lower parts of the hills The hills are wooded The 
woods of the hills protect the lice lands from too heavy floods They also provide 
wood for charcoal (a cheap fuel), for furniture, for spindles m the cotton mills, foi 
poles for drying rice, wheat, and barley, and for chopsticks 


Silk. The silk industry of Japan 
, and China is an excellent illusliation 
I of the utilization of resouices by 
I a densely populated country. How 
many major silk-producmg areas does 
eastern Asia have (Fig 124) ? Each 
of these has a climate favoring the 
’ growth of a leaf crop for feed for silk- 
‘ worms and a dense population supply- 
ing labor. Several conditions favor 
the silk industry of eastern Asia 
«« In the silk-producing distiicts of 
Japan and China the long growing 
season and summer rains cause'TGe’, 
mulberry tree to yield in a year two 
bundled pounds of tender leaves, Un- 
der these conditions in Japan the tree 
yields a second and third crop of 
leaves for feeding the summer and 


autumn bieeds of worms. For this 
reason, Japan expoits thice ciops of 



Conriefy of Kaoni fanaha 

Fiq, 126 Carrying Mulberry Leaves 
Home to Feed the Silkitorms 



Conrtp^sy of JCaont Tanaka 


Fig 127 Chopping Leaves and Feed- 
ing Silkworms 

silk In the southernmost aien in 
China trees pioduce feed for seven 
or eight bioods of worms in one sea- 
son In Shantung, the northern atea 
in China, silkwoims are fed on oak 
leaves from which only one majoi 
Cl op Is produced. Because the worms 
aie very delicate, the moist an and 
even temperatures of these regions 
favor the industiy 

Like the tea bushes of China and 
Japan, mulbeny bushes aie giown on 
rough land not suited to ace and 
othei food crops Also, mulbeuy 
trees may be scatteied in unirrigated 



Courtesy of Kaoru Tanafsft 

Fig. 128, Silkworms Feeding on Mul- 
berry Leaves 


fields of barley, beans, and upland 
ace (Fig 125) The tiees are 
so closely clipped for the leaves to 
feed the w'otms that they do not 
cast enough shade to haan these 
Clops. 

Only regions of dense population 
have sufficient labor to cairy on the 
bleeding of silkworms (Fig 126). 
The labor also must be skilled (Fig. 
127) For geneiations the patents 
of the silk regions have taught children 
the caie of silkwmrms and how to spin 
the fibei, leel silk, and wmave it into 



ComtF^y nf Wiillare W Atwood 


Fig 129 Reeling Silk from the 
Cocoons 

cloth Nearly five million families 
'cairy on this work in Japan and 
China, two-fifths of the fanners of 
Japan are thus employed, hluch work 
is required in caring for the worms 
for four or live weeks from the hatch- 
ing of the eggs until the spinning of 
the cocoons (Fig 128). The worms 
have to be fed caiefully several times 
every day , the worms feed twice dur- 
ing the night. For every pound of silk 
pioduced one Jitmdred fifty pounds 
of leaves are gathered and fed to the 
worms, and each pound of silk re- 



quireb the cocoons of moie than 
twenty-five hundied worms 
In summer and autumn women and 
children spend days and weeks soi ting 
cocoons, twisting into a single thread 
the filaments fiom foui oi moie co- 
coons, and leeling the silk into skeins 
(Fig 129) So much work is le- 
quired m leehng silk that many reel- 
ing mills have been set up in Japan 
and China Manufactuieis piefei silk 
leeled by machineiy 
Silkworm cultuie distributes woik 
thiough the yeai This is impoitant 
m densely settled legions If a family 
laises three bioods pei yeai this woik 
extends through six months , then the 
pieparation ot the silk fiom the 
cocoons takes the time of the women 
and children foi the lemaindei of the 
year (see Fig 322), In this way 
most membeis of the family aie em- 
ployed. 


We have learned that most of the 
food crops of southeastei n Asia are 
consumed at home In contrast, silk 
IS a leading cash crop and export 
article Conducted as a household in- 
dustry, the culture of silkworms pro- 
vides a small cash income for the luial 
people whose hums aie gardens F'oi 
many families silk is the only cash 
Cl op 

In both of these countiies the gov- 
ernment greatly aids the industry, but 
especially m Japan There thiough 
scientific methods the yield of silk 
pel ounce of eggs has been doubled 
by eliminating silkworm diseases 
The government distributes disease- 
free eggs It has established schooF 
to tram experts who go into the silk 
districts to teach better methods to 
the farmers It has passed laws to 
prevent the exportation of poor 
quality silk 


EXKRCLSKS 

THI' J’l.ACl'S OF ClADING AORIfULTUKXL COMMODniFS IN '1 llli XXPOlilS OF IHK 
rOUNTRlLS OF SOUTHEASTERN ASIA 



(A recent 

yeai) 


Count) y and 

Value of all Expoits 

Value oj Expoits 

Or, of Total Expoits 

Commodity 

of each country 

of commodity 

of each country 

India . 

,Sgig,iii,ooo 



Cotton 


:j;i99,2 13,000 

21 6 

Jute 


193,284,000 

210 

Rice . , 


117,732,000 

12 8 

Tea • 


85,538,000 

9 2 

Japan 

708,571,000 



Silk 


205,782,000 

29 0 

Tea 


4,143,000 

•5 

Dutch East Indies 

480,685,000 



Rubber 


68,695,000 

14.3 

Tea . . 


27,952,000 

5.8 

China 

411,628,000 



Silk . . 


48,553,000 

1 1.8 

Cotton . . 


12,190,000 

2.9 

Tea 


12,091,000 

2 9 



Count! y and 

Value of all Exports 

Value of Exports 

['( of Total Exports 

Commodity 

of each country 

of commodity 

of each country 

Malay States . . 
Riibbei 

377,228,000 

136,849,000 

36-3 

Rice 


12 934,000 

34 

Philippine Islands 
Manila hemp 

132,304,000 

18,427,000 

13 9 


I (a) Make a hst of as many as you 3 (a) Show how silk production in 
can of the commodities that are shipped Japan is 1 elated to the physical condi- 

m burlap or jute bags (6) What pei- tions, to other crops, to the population 

centage of the woild’s jute does India (b) Is silk an important export of 

pioduce?' (c) What conditions make Japan? (r) What peicentage of the 

this possible? (d) Is jute an important world’s exports of silk does southeast- 

export of India? (e) What other com- ern Asia ship? 

modity makes up about the same per 4 Pioducts of monsoon agriculture 
cent of India’s expoits? make up two-thirds of the exports of 

2. (a) What percentage of the Ma- India (a) What are they? {h) Why 

nila hemp of the world do the Philip- are farm products so important in the 

pines produce? {b) What conditions exports of monsoon lands? 

favor this? (c) Is it an important ex- 
poit of the Philippines? 

READINGS ‘ 

“ Cotton Lands and the Plateau ” — 27 , XXVI (1927), 47—48, 4 , pp 231- 

pp. 294-299, 12 , pp. 475-478, A, IX 237, 80 , pp 86-92, 126-127, 12 , pp. 

(1933), 127-129 431-436, 29 ; 63 , pp. 143-147- 

“Jute Production” — 12 , pp 479-481, “A Survey of the Silk Industry” — B, 
7 , IV, pp 322-324, 39 , pp. 1-12, 29 ; XXVI (1927), 220-229, 25 , III, pp 

A, IX (1933), 131, 4 , 211-217 92-101, 56 ; 4 , pp 258-267, 37 ; A, 

“The Manila Hemp Industry” — B, XI (1935), 105-107 

TOPICS FOR INVESTIGATION AND REPORT 

“Delta Homes and Farms” — 27 , pp “Silk Manufacture” — 27 , pp, 68-75; 

257- 263 2 , V, pp 419-421, 56 , pp X2-17, 4 , 

“ History of Silk Raising ” — 7 , IV, i8'o- pp 267-281 

183, 56 , pp 7-8, 10 , Chaptei XIV “Why Japan Leads in the Export of 
“Cultivating the Mulberry Trees” — Silk” — 12 , pp, 423-427. 

18 , Chapter XIIL “ A Silk District m Japan ” — J, XX 

“The Growth of Silkworms” — 27 , pp (1930), 237-244. 

65-68, 179-182 ; 7 , IV, pp 92-96, 2 , “ Japan’s Artificial Silk Industry ” — A, 

V, pp 413-419, 56 , pp 9-12; 4 , pp XI (1935), 105-107 

258- 267, 10 , Chaptei XV. 


‘ Numbers and letters refei to Selected Referenceb on pages 420-424 




Citrus Orchards, Gleindora, Calhornia 


SunliU Photo 


Fig 130 Several features favoi Mediterranean agriculture here List them 
Notice the snow on the mountain peak 


CHAPTER XV 


FARMING IN REGIONS OF MEDITERRANEAN CLIMATE 

§1 — CHIEF CHARACTERISTICS OF MEDITERRANEAN 
AGRICULTURE 


Fanning in regions of the Medilei- 
, lanean type of climate exhibits many 
'I similaiities to farming in monsoon 
lands, but the contrasts are raoie 
striking and significant. Both have 
decided lainy and diy seasons. Both 
have intensive types of agriculture. 
Both have dense populations in cer- 
tain aieas But the rams in monsoon 
lands far exceed those of Mediteiia- 
nean lands; the rains in Meditei- 
ranean lands come chiefly in -winter 
(p 164). In the former aiea inten- 
siveness is due chiefly to dense popu- 
lation ; in the latter to the small area 
of arable land. The dense population 
of monsoon regions covers vast areas, 
but in Mediterranean lands it con- 
centrates in a few choice spots (Fig 


130) Much lugged land leaves only 
small valleys and plains foi fanning 
in Mediteiianean climates, and ani- 
mals find an impoitant place. 

Each continent has an area of Medi- 
teiianean climate. The most exteii- 
,sive is that about the sea common to 
Em ope, Asia, and Africa, from which 
the climate is named. In North 
Ameilca, the type applies to central 
and southern California, in South 
America to middle Chile, in south 
Afiica to an area about Cape Town, in 
Australia to the southwestern tip. In 
each continent the areas with the 
warmth, winter rainfall, and summer 
drought of such a climate form sharp 
contrasts to other legions 

The climate, fertile alluvial soils, 
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Fig 131 Areas of Mediterranean climates, and regions, and monsoon lands have 
most of the irrigated lands of the woild Make a list ot the crops that are irrigated 
m monsoon regions In regions of Meditenanean climate 


and the hill lands provide bases for 
three types of agricultural activity 
(i) irrigation farming on the lower 
slopes and plains, (2) general farming 
oh Ihe" slopes with more rainfall, and 
(3) grazing in the mountains on the 
diier lands and in luigated pastures 
These types of activity produce a va- 


liety of pioducts for home use and 
many for export. Think of California ' 
oranges, lemons, grapefruit, raisins, , 
and figs. If you lived in England you 
would think of Spanish oranges, Si- 1 
cilian lemons, Italian wines, Spanish ( 
laisins, Gieek curiants, and Turkish, 
(Smyina) figs. 



A Region of Mediterranean Agriculture 


Fig 132. I, Mountains, Sierra Nevada on the east and coast ranges on the west. 
2, Rivers 3, Irrigation canals 4, Irngated orchard and garden lands s> Foothill 
agricultural lands 6, Irngated pastures. 7, Valley pasture, wheat and barley lands 
How broad is the valley from the coast ranges to the Sierra Nevadas? The chief uri- 
gated area? About how long is the longest canal you can find on the map? Why does 
the Kings River diminish and finally disappear on the plam^ Show how the surface 
of the land favors irngation Where does the water come from for the patches of 
irngated land neai the coast ranges? Foi what purpose is the land around these patches 
(the white area) used? Many sheep are kept in this region (page 96). Where do they 
graze in summer? In winter? 






10 1 


Without miration these lands could 
suppoit few people hfany conditions 
m areas of Mediterranean climate 
favoi iriigation Study the aieas of 
iirigation m Figs 1 31, 1-52, and 133 
Figure 132 shows an impoitant iin- 



[ftei Unit(d States Department of 
{lira ultfiK 


Fig 133 What itlation evists be- 
tween irrigated land and twenty inches 
annual ramtalP The irrigated areas in 
Arkansas and Louisiana are rice lands 

gated distiict ot California This aiea 
has the characteristics of a Mediter- 
lanean climate The amount of pre- 
cipitation is less than ten inches (Fig. 
134) , and takes place principally in the 


wintei , falling laigely on the highlands 
in the foim of snow This melts slowly 
dunng the spiing and summer and 
flows in many sti earns down the 
mountains onto the piedmont plains 
and valley floois The highest peaks 
retain caps of snow throughout the 
summer Notice that the rivers of 
the mountains become smallei or even 
disappear 111 the plains The water 
escapes in three ways some of it 
evaporates m the hot days, some is 
diverted into iiiigation canals, and 
some sinks into the loose soil, sand, 
and gravel of the piedmont plains and 
valley floois Loose materials hold 
water like a sponge, so that many ' 
pumps may lift watei fiom shallow 
wells dug in the sandy plain The sur- 
face has a new film of soil added by 
each application of iiiigation watei. 
High tempeiatures of the long glow- 
ing season, much sunshine, and dry air '' 
aie especially favoi able for the growth 
and piepaiation of a vaiiety of fruits, 
vegetables, and giains. 



Fig 134 Light winter rains, summei droughts, long hot summers, and mild win- 
ters are characteristic of Mediterranean climate Contrast the temperature and lain- 
fall of Chart A with those of Chart C, page 136 Many districts in regions of Mediler- 
lanean climate gel mote ram than Fresno, as does Palermo, Italy 


EXERCISES 

T. (a) From the rainfall maps and the Mediterranean climate, (b) Why 

charts list the chief characteristics of do many people go to California for a 
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winter vacation^ (r) From northein 3 Complete the lists and answei the 
Europe to southein Euiope'-’ questions under Figs 131 and 132 

2 (a) List the areas that hav'e the 4 (^) List all the conditions that 
Mediteiianean type of climate (b) favoi irrigation farming in the Fresno 
^Vhat three types of agricultural activity legion (b) Do the nngated lands 

do we find in regions of Mediterranean comprise a large nr small pait of the 

climate? legion? (r) Whyf 

AN EXTRA LESSON 

“ The Significance of Irrigation ” — 16 , pp. 361-374. 

READINGS ' 

“ Mediteiianean ‘Vgricultuic in Etiinpe ” “ Chaiactei of Agncultuie in California ” 

— 7 ,TTI,pp 427-431, 462-468, A, II — A, VI (1930), 294-299 

(1926), 86-95 “Irrigation in the Mediterranean Re- 

“ Mediteiianean Cl ops Region of Chile ” gion ” — B, XXIX (1930), 121-128, 

— A, IV (1928), 267-272, or 17 , pp A, IV (1928), 296-304 

137-142 “ Irrigation m Los Angeles District ” — 

“Fiuitb Grown in Regions of Mediter- 12 , pp 186-189, A, X (1934), 56, 

ranean Climate” — 13 , pp 91-107, 59-62,66-69. 

116-118 

§11 — THE FRESNO REGION: 

AN EXAMPLE OF MEDITERRANEAN AGRICULTURE 

The many conditions that favor 11 ri- loam materials lesting on sands and 

gation in legions of Modi tei ranean giavels of considerable depth The 

climate make possible the production ‘ loose fertile soils are easy to cultivate/ 

of a gieat variety of fruits and vege-' Water soaks into them leadily and 
tables not only for home use but also ' reaches the roots of the vines that 

for expoit. Let us see how these con- ■ may grow down twenty feet or more, 

ditions aie related to the culture of making it possible foi grapes to live 

grapes and other fiuits in hot dry weather. Several different 

types of soils grow different varieties 
RAISIN-GROWERS IN THE FRESNO. of grapes. 

CALIFORNIA, REGION The Cool Winter. During the win- 

Much of the irrigated land in the ter the vines are leafless and dormant. 

Fresno legion grows grape§, but some Then they do not require irrigation, 

produces peaches, other fruits, vege- At intervals during winter frosts occur, 

tab les , wfie at, and grasses for pas- but they do not injure the vines unless 

tuiage (Fig, 135) In regions piacti- the temperature falls below 20 degrees 

cally free from frosts, citius fruits Fahrenheit. Temperatures as low as 

become more important. Several con- that seldom occur. The real danger 

ditions favor raisin growers in regions from frost conies in spring after the 

of hlediterranean climate (Fig. 136) buds appear, but on^"*once in ten 
V ■‘’Surface and Soils. The surface of years do spring frosts greatly reduce 

this plain is made up of fine sandy the crop In late* winter the vines are 

1 Numbers and letteis, lefci to Selected Refeiences on pages 420-424 
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Cnwh-iu of Fi'cMtui Chamb(.r of Co^nmcuo 

Harry Balfe Ranch, near Fresno 


Fig 135. In the foreground aie extensive vineyaids; in the center peach, fig, and 
apucot orchards, beyond, pastuie, grain land and more vineyards, orchaids and gram 
land extend to the foot of the Sierra Nevadas Palm and date trees surround the 
lesidcnce 


pruned and the giound plowed; late 
winter pruning 1 educes” the frost haz- 
ard because the buds that would open 
first are cut off. Winter plowing con- 
serves winter rains At this season 
heavy snows fall in the high moun- 
tains. 

The Long Hot Dry Summer. Early 
in spring the ground is still wet from 
winter rains When tlie buds appear ’ 
in A^il, irrigation begins ' The vines , 
need only two or three irrigations be- | 
cause the plant gets much water i 
through its roots deep in the soils and 
the plant produces better grapes when ; 
it doesn’t get too much water. Be- 
ginning in April the vines are culti- 
vated three 01 four times and hoed 
once or twice in June to keep downi 
all weeds and to keep the soil loose. , 
Hot sunny weather makes grapes grow 


(rapidly, melting snows in the moun- 
tains release ample watei The sea- 
son has no thundeistoims, hailstorms, 
and violent winds to damage th^ 
grapes 



Cemriesy of Vnttod Htatet, Department of 
A/mcultura 


Grape Regions op the United States 

Fig 136, Califouna pioduces nearly 
nine-tenths of the grapes of the United 
Stales, Why are there giape districts on 
the margin of the Great Lakes? How 
are these giapes uled? 
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CoiirUhV of hiun-^Maid Tiimin G)i)W<'\s I'i^OfUitmn 


Fig 137 Raisins Drying in the Sun Between Rows oe Vines 

Aftei late July no moie water is the morning. Almost no rains occur 

turned on the fields. The ripening- during the ripening period The 

cuiing season extends from early Au- Fresno weather record of forty-three 

gust to the last of October To ripen seasons shows for August a lainfall 

and store up sugar pioperly the grape figuie for only three years, a trace for 

needs m this season high tempeia- thirteen years, and no rain foi twenty- 

tuies, much sunshine, and dry air. seven years. Rains at this season are 
During July, August, and Septem- bad. Rains cause the vines to glow 

ber the legion gets about 90 per cent leaves and not lipen the grapes; they 

of the possible sunshine. Tempeia- reduce the siigai content, grapes to 

tures are high The air is especially make good raisins must contain at 

dry, even a piece of tissue papei lying least 2 2 per cent sugar, 

out all night will be dry and cusp in Picking begins about August 20 and 



Oourteay of Fresno County Chamber of Commei'ce 

Sun-Maid Packing Plant 

Fig. 138. This plant at Fresno is the largest dried-fruit packing plant in the woUd. 
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Fig 139 The nine fruits included in Fic 140 Many distiicLs produce cab- 
the first map are giapes, oianges, lemons, bage, cantaloupes, lettuce, onions, sweet 

grapefruit, plums and prunes, pears, com, tomatoes, and watermelons for sale 

peaches, apples, and strawbeines The When are those of southern Texas mai- 

Mediterranean legioii of California has keled? Lettuce and cantaloupes are two 

two of the great fruit regions of the important winter season crops for south- 

nation What conditions favor the pro- ern California List the conditions that 

duction of nearly all the plums and favor their pioduction during the winter 

prunes m western United States^ List season When are the cantaloupes of 

the important peach districts How are southern Georgia and Texas marketed? 

the peaches of California marketed? 


by September 15 most of the grapes 
are on the tiays (Fig. 137). The pick- 
ing season is a busy one. To make 
good raisins the grapes must be picked 
when the sugar content is just right. 
^Japanese, Mexican, and Italian labor- 
ers and others flock to the region to 
get high wages duiing the picking sea- 


son. The grapes are cured on trays 
placed between the 1 ows The diying 
weather of September and October 
has deal days, bright sunshine, dry 
air, and light and infiequent rains,’ 
When the grapes become a purplish 
blown on one side, they are turned 
over ; when that side is dry, the trays 
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are stacked It takes three weeks to 
cure grapes. Even small rains during 
this time cause much trouble or dam- 
age The weather is watched care- 
fully, if ram is foiecasted, the farm- 
ers huinedly pack the tiays and cover 
them, foi a big lain might spoil the 
entire crop. But the Fresno region 



Sutiltsi Photo 


Orchard Oil-burners near Los 
Angeles 

Fig 14 1 Oil-burning heaters keep 
fruit and trees from frost injury on cold 
Winter nights How long is the growing 
season at Fresno? 

has an almost perfect drying season, a 
rainy peiiod coming only once in 
about nine years. 

Diseases and Pests. Another ad- 
vantage of the Fresno region, and 
other regions with Mediterranean cli- 
mate, for grape culture is their rela- 
tive freedom from diseases and pests. 
Dry sunny weather, new soils, and 
proper irrigation in the Fresno region 
reduce the damage caused by phyl- 
loxera, vine disease, mealy bug, mil- 
dew, and black scale. Damp cool 
weather would favor these diseases 
and pests. Varieties of vines free from 
phylloxera are being produced by 
grafting. Mildew must be stopped by 
sprinkling dry sulphur on the vines 
after rains. The black scale is killed 


by the dry an and temperatures of 106 
degrees Fahrenheit for seveial days; 
most grape regions do not have tem- 
peratures this high. 

Cooperative Marketing. Most of 
the raisins produced in the Fresno re- 
gion are consumed three thousand or 
more miles away (Fig 138) At first 
thought this might appear as a big 
handicap, but it has really worked to 
the advantage of the raism producers 
It caused the organization of the 
Sun-jMaid Raisin Groweis Association 
This association controls nearly all 
the raism acreage m California, it has 
standardized methods of growing,* 
picking, and curing grapes , it created 
and widely advertised its trade mark 
“ Sun-Maid,” registered in more than 
fifty countries and worth millions of 
dollars, it extended sales organiza- 
tions into the chief market regions. 
The leading market area is north- 
eastern United States and eastern 
Canada, but thousands of tons go to 
northwest Europe and even to Japan, 

OTHER FRUITS AND VEGETABLES 
IN THE FRESNO REGION 

In addition to raisins, this region 
dries and ships piunes, peaches, and 
apricots , it ships canned peaches, ber- 
ries, aspaiagus, peas, tomatoes, and 
many others; it ships stiawbeiries, to- 
matoes, cantaloupes, and other fruits 
and vegetables to winter and spring 
markets in eastern United States 
(Fig. 139). The same conditions 
that favor raisin culture favor the 
other fruits and vegetables (Fig. 140). 
Growing a variety of products, some 
of which are winter crops, distributes 
the labor over a large part of the year. 

The citrus fruit and fig regions 
are farther south where there is less 
danger from frost (Fig. 14 1). The 
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Fig 142 Citrus fruit production m the United States is conFned chiefly to three 
areas List the conditions that favor citrus culture in the Mediterranean region of 
southern California, refer to text and pictures 


mountains to the noi th of Los Angeles 
protect the citrus orchards from cold 
J waves that come south as far as the 
Fiesno region (Fig. 142). 

Near Fiesno much of the floor of 
the valley to the west of the irrigated 
lands is used for agiiculture (pp 65 
and 180). These aieas have some 
large wheat and bailey farms. The 


small amount of rain, winter lains, 
hot dry summei, and level land favor 
these Cl ops But most of this area is 
grazing land foi cattle and sheep. 
There are irrigated pastures where 
cattle aie kept in summer Where 
arc many of the sheep in the middle 
of the siimmei at the time the valley 
lands are very dry (p. 96) ? 


EXERCISES 


r. Review the conditions that favor 5. Make a percentage chait of raisin 
irrigation m regions of Mediterranean exports, starting with Greece, at the top 
climate. of tliecncle. 


2 List seven or more conditions that 
make raisin production important in 
the Fresno region 

3 Study the table of raisin exports. 

(a) What peicentage of the woild’s ex- 
ports are shipped from Spain? (b) 
From the United States? (c) From 
Australia? 

4. (a) Make three lists of tlie prod- 
ucts grown in and shipped from south- 
ern California’ (i) fresh, (2) dried, and 
(3) canned, (b) Why is this area one 
of the impoitant sheep regions of the 
United States? 

AN EXTRA 


EAISIN EXPORIS 

(A recent year) 



Exports 

% 0/ 

Countries 

in pounds world total 

World total 

581,195,000 


Greece 

190,426,000 

327 

United States 

149,872,000 


Austialia 

89,262,000 


Turkey 

87,719,000 

xS-i 

Spain 

23,1381000 


Cyprus 

11,461,000 

X.8 

All Others 


S -7 

LESSON 




“ Citrus Fruit Production in California ” 
— 12 , pp. 184--193; A, IX (1933)1 


337-3SS; 52 , pp, 1-28; A, X (1934)1 
S3-73- 
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Courte&y oj Wallace W Atwood, Jr 


Fig 143 Olive orchards, Spam Olive orchards extend for miles along the slope of 
the valley, the higher hillsides are used for crops and pasture, the land between the trees 
grows wheat, barley, or v'egetables 


READINGS “ 


“ Regions of Mediterranean Climate and 
Dried Fruits” — 24 , pp 417-421, 
425-427, 1 , pp. 200-206, 2 , I, pp. 
92-106 

“ Oiange Gloves of Southern California ” 
— 1, pp 190-196; 52 , pp. 1-16. 


“ The Date Palm ” — L, I (April, 
1932), 13-18 

“ Grape Culture in a Desert Region — 
Mendoza, Argentina ” — 17 , pp. 350- 
356 

“ The Califoinia Fruit Industry” — A, 
rX (1933), 337 - 3 SS 


TOPICS FOR INVESTIGATION AND REPORT 


“ The Value of Diied Fruits ” — 13 , pp. 
341-350. 

“ California Dried Fruits ” — 13, pp. 

347-357; liPP 200-206. 

“ A Year’s Work on an Orange Ranch ” 
— 1, pp. 190-196. 

" Protecting the Citrus Groves from 
Frost” — 12 , pp 188-190. 

“ Marketing Citrus Fruits ” — 12 , pp. 
191-192, A, IX (1933), 346 S. 


“Apiculture” — 13 , pp. 187-192; J, 
(1932), 260-270. 

“ Fruits and Nuts of California ” — A, 
VI (1930), 278-288, 1 , pp. 190-196, 
200-206; 12, pp. 191-192. 

“ Pasture and Animals in Southern Cali- 
fornia ” — A, VI (1930), 288-294, 
296-298. 

“ Citrus Fruit Industry of Los Angeles 
Basin” — A, X (1934), 53-73- 


III — FARMING IN THE MEDITERRANEAN REGION 


Like southern California, the Medi- 
terranean region of Eurasia and Africa 
pioduces many products closely re- 
lated to the climate (Fig. 143). 

■ Grapes. The vine holds a leading 
rank, In Italy nearly one-third of the 
population depends upon the vine for 


I a living. It occupies ten million acres 
in this one country, only wheat ex- 
ceeds it in acreage. Wherever pos- 
sible the Italians grow vines; four- 
fifths of the total grows with othei 
crops. Most of the grapes are used 
for wine ; the Italians use twenty gal- 


Numbeia and letters refer to Selected References on pages 20-434, 
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Fig 144 Grape and olive areas m Mediterranean region List separately the ways 
in which these crops are adapted to this region. Why are there few olives and grapes in 
the plateau of Asia Mmor^ In northern Spain? 


Ions of wine per person per year. What 
other areas produce grapes (Fig. 
144)? 

Olives. The olive tiee is the most 
distinctive feature of old-world Medi- 
terranean agncultuie It is grown in 
all other Mediterianean regions but to 
a less extent. It is one of the most 
useful of all plants. The crooked 
gnarled trees cannot stand severe 
fieezing, but they can endiiie long 
droughts and grow on rough land. 
The roots spread out neai the sur- 
face and use the light rains, thick 
leaves pi event evaporation of mois- 
ture. Trees yield crops for a person’s 


lifetime. Green and ripe olives and 
olive oil are valuable foods to peoples 
in regions of Mediterranean climate, 
because of a lack of good pastures, ex- 
cept in irrigated fields, for fine dairy 
cows. Olive oil is the butter of these 
regions , it is used on salads, for cook- 
ing, for soap, and for ointment on 
face and hands as piotection against 
the hot sun and diy wind In places 
olive farms cover vast hillsides and 
broad irrigated valleys; in others a 
few trees grow near the houses and 
with other crops of the small faimer. 

Citrus Fruits. In this Mediterra- 
nean region citrus fruits reach their 
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Sunkist Photo 

Picking Oranges, neae Los Angeles, California 

Fig 14s The citrus fruit industry of the Mediterranean region is much older 
than that of California What do you see in the picture that would favor the growth of 
oranges ? 


greatest development (Fig. 145). 
Spam is the world’s principal orange 
producer and leads in the expoit of 
oranges. On the island of Sicily is 
the world’s most important lemon In- 
dus tiy; the lemon is less hardy than 
the orange but here at 38° N it 
leaches perfection, owing to fertile 
soils, high temperatuies, much sun- 
shine, the tempering influences of 
winds from the warm sea, and the use 
of the hillsides to gain the more direct 
rays of the sim. 

Wheat and Barley. These two 
cereals are important crops in most 
regions of Mediterranean climate 
(Fig 146). They do well on hill 
lands, with small rainfall, high tem- 
peratures, much sunshine, and can be 
produced on small farms. The Medi- 
terranean region is the native home of 


wheat. In Italy more than one-third 
of the cultivated land is in wheat, 
in Spam nearly one-third. Barley 
reaches greatest significance in north- 
ern Africa where it is as important as 
wheat and grows on one-fourth of the 
cultivated land. Both ceieals are win- 
ter varieties, sowing taking place in 
late fall and harvest in early summer. 
Other Crops. This region produces 
other cereals, vegetables, and fruits in 
great quantity. Most are used at home, 
but some are exported. The type of 
farming with a variety of products is 
best illustrated by a typical hill farm 
in west central Italy. From a hillside 
road we look across a small valley to 
a farm on the slope. The brown 
adobe house with led tile roof shows 
plainly in the blight sunlight. The 
house has two floors. In the upper 
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Citrus Fruit and Wheat Areas in the Mediterranean Region 


Fig 146 Why are citrus areas more restricted than those of wheat? Wheat and 
barley are more important than other grains Sown in late September, they germinate 
during autumn rams Low winter temperatures arrest growth; but, watered by spring 
rains and seepage water from winter storms, they glow rapidly m warm spring weather 
They ripen under high temperatures of late spring and early summer They are har- 
vested in hot sunny weather between May and July Threshing is done on hard 
earthen floors 


part live the eight members of the 
farmer’s family On the giound floor 
are stalls for oxen, rooms for farm im- 
plements, and cellars for wine and 
olive oil. Near the house is a round 
threshing floor, a small clay oven 
where baking is done, and a small 
corral. Back of these on the slope are 
garden patches for several vegetables. 

Extending up the slope are lows of 


olive trees and grape vines; part of 
the vines near olive trees climb over 
them. Between the rows of trees aie 
golden strips of wheat, barley, and 
corn. We cannot see them but our 
guide tells us that beans and melons 
grow with the corn. At the upper 
edge of tlie rows of trees we see the 
wall of a ditch fiom which water 
comes down the slope by the trees and 
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vines. Some of the moist slopes in 
this legion get enough rain so iiriga- 
tion isn’t necessary Above the fields 
the lough ground is coveted with 
sparse grasses and low green bushes. 
Among the bushes we see donkeys, 
goats, and sheep They graze high up 
the slopes In winter the higher 
parts of the mountains ate covered 


with snow that gives water in spring 
and in eaily summer for iirigation. In 
summer many animals move into the 
mountains to graze. Up the valley 
we see many more small farms like 
this one Down the valley, the or- 
chards and fanned fields become 
larger- and larger and extend foi 
miles and miles 


EXERCISES 

I. {a) Locate the leading giape pro- region ( 5 ) Why are grapes suited to 
ducing districts of the Mediterranean the region? 

EXPORTS OF WINE AND OLIVE OIL 
(A recent year) 



Wme 

Exports ill 

Pei Cent 

Countries 

Gallons 

Woild To 

World total 

531.538,000 


Algeria 

296,894,000 

558 

Spain 

92,110,000 

173 

France 

28,882,000 

54 

Italy 

27,218,000 

5 1 

Tunisia 

25,634,000 

48 

Portugal 

21,569,000 

4 I 

Greece 

17,292,000 

3 2 

Yugoslavia 

3,485,000 

6 

Cyprus 

1,637,000 

•3 

Chile 

1,505,000 

•3 

Australia 

924,000 

.2 

U South Africa 

766,000 

.2 

Palestine 

264,000 

.1 


2. {a) Where are the leading nine 
countries in the export of wine? (h) 
What percentage of the world’s exports 
do they ship? (c) What other three re- 
gions having Mediteiranean climate ex- 
port wine? (d) What are the products 
of the same type of region in the United 
Slates? 

3. What place do Greece and Spam 
hold in the export of raisins (p. 170) ? 

4. (a) What aie the chief olive areas 
of the Mediterranean region? (6) How 
is the olive tree adapted to the region? 
(c) Why is the olive so useful? (d) 



Olive Oil 



Expoi ts in 

Per Cent oj 

Countiies 

Pound's 

World Total 

World total 

6x0,728,000 


Spain 

235,608,000 

38.6 

Italy 

159,129,000 

26,0 

Tunisia 

109,318,000 

17 8 

Algeria 

54,218,000 

8 8 

Greece 

15,869,000 

2.6 

Tuikey 

10,359,000 

I 6 

Poitugal 

7 , 934,000 

I '3 

Syria 

6,392,000 

•9 


What percentage of the world’s expoits 
is shipped fiom this region? 

5. (a) List the reasons wheat and 
barley are impoitant crops for regions of 
Mediterranean climate, {b) Name the 
important wheat producing areas of the 
Mediterranean region of Europe, (c) 
Important barley regions, (d) Which 
can stand greater drought? 

6. Make a percentage chart of the 
world’s exports of wine 

7. Make a percentage chart of the 
world’s exports of olive oil. 
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EXPOETS OF TWO MEDITEREANE<VN COUNTRIES 
(A recent year) 

Spam T umm 

Value of '/a of Conn- 

Ptodtici'i Export’s total 

Total exports .‘i;444, 000,000 


Fresh fruits 

76,594,000 


Oranges 

62,800,000 

17 3 

Olives and olive oil 

68,216,000 

153 

Wines 

49,294,000 

II 0 

Coik 

25,420,000 

56 

Wool and hides 

19,332,000 

4 2 

Fish 

19,179,000 

4 2 

Vegetables 

17,250,000 

38 

Nuts 

13,842,000 

3 r 

Raisins 

3,500,000 

7 

Minerals 

62,730,000 



8 (a) What peicentage of the ex- 
ports of Spain do fresh fruits make? 
(b) Oranges? All aie products of a 
Meditenanean climate (c) What per- 
centage of the expoits of Tunisia do the 
products of a RIediterranean climate 
make'’ It is significant that countries 
with small winter rams and summer 


Value of % of Coun- 
Eroducts I'.xppils tiy’s total 


Total exports 

$55,2 11,000 


Cereals 

16,847,000 

309 

Olive oil 

11,432,000 

20 0 

Wines 

2,841,000 

54 

Wool and hides 

1,877,000 

36 

Sponges 

1,200,000 

2 I 

Dates 

548,000 

•9 

Cork 

450,000 

9 

Minerals 

11,100,000 


Phosphate 

7,100,000 


Iron 01 e 

2,100,000 



droughts should depend so completely 
on such pioducts foi their exports. 

9. (a) Make a list of the things the 
farmer will do m winter on the hillside 
farm in west cential Italy; in spiing, in 
summer; in autumn (b) What piod- 
ucts will the fanner have to sell? 


READINGS » 


"Citrus Fiuits, Olives and Grapes” — 
24, pp 433-437, 443-44S; A, II 
(1926), 92-94, 9, pp 274-278, 2, 
IV, pp. 307-324. 

"The Crops of Greece” — L, II (Au- 
gust, 1932), 25-30 


“ The Giape Industry of Spain and Por- 
tugal”— A, V (1929), 183-193 
“ Faims in Italy and Spain ” — 7, III, 
pp 427-430, 462-468. 

“ Farming and Grazing in Greece ” — 
A, XI (i 93 s), 92 -xoo. 


TOPICS FOR INVESTIGATION AND REPORT 


“ Uses of Grapes in Spain and Portugal ” 
— A, V (1929), 185-193 
" The Value and Uses of Olives ” — 2, 
IV, pp. 307-310; 7, III, pp 466-467. 
“ The Olive Orchard and Olive Culture ” 

— 2, IV, pp. 310-315. 

“ Making and Maiketing Olive Oil ” — 
*2, IV, pp. 315-322. 

“ Value of Wine in Regions of Mediter- 
ranean Climate ” — 2, IV, pp. 326 ff. 
“ Grape Culture in Spain and Portugal ” 

— 2, IV, pp. 329-335; A, V (1929), 


The Date Palm ” — L, I (Apiil, 1932), 
13-18; 29. 

Grape Culture in Italy ” — 2, IV, pp, 
335-337, PjLXI (October, 1 933) , 1 2 ff 
Grape Culture in France” — 2, IV, 
PP 327-343; 24, pp. 445-448, and 
the text, Fig. 144; P, LXI (July, 

1933), 7 fl. 

Wheat in Mediteiranean Regions ” — 
2, TV, pp. 347-350, 352 ; A, 11 (1926) , 
88-89. 


Roses and Perfumes — Bulgaiia and 
183-193, France ” — 2, IV, pp. 404-411. 

8 Numbers and letters refer to Selected References on pages 420-424 



CHAPTER XVI 


GRAIN FARMING IN SEMIARID PLAINS 


Of the six majoi types of farming, 
gram farming m semiarid plains has 
least diveisity, Eveiy farm pioduces 
several food and feed crops for home 
use and some commercial ciops, but 
wheat is by far the most important 

(Fig 147) 



Von)te’iy oj IntannUonal JIai center Company 


Harvesting Wheat with a Combine, 
Kansas 

Fig 147 This machine represents the 
most modern development of wheat- 
harvesting machinery Its woik is tre- 
mendous compared to that of the hand 
sickle, still used in monsoon and Mediter- 
ranean lands, and to that of the binder 
still used on small farms in Euiope and 
eastern North America Level land that 
is diy and hard at harvest time is neces- 
sary for the operation of the combine 
The machine cuts, threshes, and dumps 
the wheat from the hopper on the right 
into a wagon 01 truck, a load at a time 


WHEAT FARMING IN THE 
UNITED STATES AND CANADA 
A Spring Wheat Farm. The maps 
of two wheat farms, one in the spring- 
wheat region, the other in the hard- 
winter wheat legion, give us a clear 
pictuie of wheat farming. 

The Daikenwald spring wheat farm 
(Fig. 148) in southeastern North Da- 


kota illustrates the type of faim found 
in the spring wheat region of north 
central United States and south cen- 
tral Canada This huge faun of 1120 
acies stands out distinctly on the 
prairie for the nearest neighbors live 
from one to three miles away. It is 
about seven times as large as an ordi- 
nary Illinois corn farm and about 
three hundred times as laige as a 
Japanese rice farm The level land 
makes load building easy and the use 
of large machinery possible Several 
ciops are raised, but wheat is more 
important than all others combined 
Wheat always receives first consideia- 
tion The farmer plants oats, barley, 
hay crops, and com as rotation crops 
and to feed the woik hoises and the 
cattle, pigs, and chickens that furnish 
him with food , he plants flax on new 
land foi it, like wheat, is a money 
crop , he plants rye as a rotation crop 
as well as a time saver because he 
can plant 2 ye in the fall by disking the 
wheat stubble 

The farmstead itself is composed of 
fifteen buildings some of which are 
not shown on the map suriounded by 
the only trees on the faim These 
trees were planted by the owner on 
the quarter section of land the govern- 
ment gave him. The implement shed, 
threshing machine shed, and black- 
smith shop indicate that the farmer 
uses much machinery The horse barn 
has stalls for twenty-eight horses and 
room in the side sheds for many cattle 
and sheep. Two large granaries keep 
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The Darkenwald Spring Wheat Farm, Wimbledon, North Dakota 


Fig 148 1, Fences 2, Unfenced land and field holders j, Railway, six miles 

to Wimbledon 4, Railway, four and one-half miles to Leal. 5, Depressions with slough 
hay 6, Trees 7, Wind mills 8, The farm residence, g, tiouse for harvest hands 
andhuedmen 10, Horse, cattle, and sheep barn, ii. Granaries. 12, Implement shed, 
13, Threshing machine shed 14, Hog pasture 15, Garden. 16, Highways Total 
land aiea, 1120 acres, 133 acres arc in hay land — slough hay, clover, millet, and 
timothy What percentage is m wheat? In oats, rye, barley? Can you explain why so 
little is in corn (p. 202)? The percentage of farm land of North Dakota in a recent 
year in different crops was wheat so, oats 10, rye s, barley 15, flax 5, hay land is Is 
this farm a typical one for North Dakota? Why does the farm have two houses? 


tlie stock feed, seed giain, and grain 
that the farmer wants to sell later at 
high prices. 

A Winter Wheat Farm. The Heath 
hard-winter wheat farm is in soutli 
central Kansas (Fig. 149). This farm, 
located in a longer settled and more 


densely populated region than the 
spring wheat farm, is about half as 
large The land is level in the north 
but rough in the south where it de- 
scends toward a stream. Note the 
change in the type of crops in the 
rough soLtthern part. Wheat grows 
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The Heath Haed-Winter Wheat Farm near Hazelton, Kansas 


Fig 149. 1, Fences 2, Unfenced land and field borders 3, U S 
Highway No 14, four miles to Hazelton, a railroad town 4, Houses. 

5, Chicten house and implement shed. 6, Granaries 7, Barns 
8, Tanks. 9, Cattle undeipass, 10, Underground water pipe line 
II, Wind mill 12, Hog house and pasture, 13, Garden The area 
of the farm is 590 acres What percentage of the land is in wheat? 

Find why the southern part of the faim is not used for wheat? The 
southern half of Field B has been in wheat for twenty years without 
rotation Fields C and E pasture about Unity head of stock 

best on fertile level land where ma- corn, alfalfa, and grain sorghum take 
chinery can be used easily. Because the place of the feed crops found on 
of the southern location of the farm, the spring wheat farm. Since flax, 
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Fig tso What states and provinces are m the spring wheat region’ The haul- 
winter wheat region? The Columbia plateau grows hard-wintei and spang wheat in 
nearly equal amounts The wheat grown east ot the Mississippi Rivei is soft-winter 
wheat Why is not more wheat grown in southeastern United States? 


oats, and rye do not grow so well heie < 
as in the spring wheat region and ; 
there aie no good substitutes for them, * 
crop lotation is piacticed less, one 
part of the farm has been in wheat 
foi twenty years. The buildings on 
the faim are similar to those on the 
spring wheat farm except that there 
aie fewer because the faim is smaller 
and the climate milder, making pro- 
tection for stock less necessary. 

Wheat Regions Comprise Vast 
Areas of Level Land. The great 
wheat aieas of the United States and 
Canada are found in tlnee sections' 
the spring wheat region, the hard- 
winter wheat region, and the CoTu^^^ 
'Bia'pra'teatf 'wheat' region, the sinall- 
'esf bf'the Ih'ree (Fig. 150) 

The level to gently rolling land of 
the spring wheat and the hard-winter 
wheat regions is ideal for roads, rail- 
roads, and machinery, all of which aie 


absolutely necessaiy foi the pioiitable 
pioduction of wheat in these vast ex- 
panses The land of the Columbia 
plateau wheat legion, though still 
suited to the use of machinery, is 
much more lolling (p. 177). How- 
ever, the steeper slopes of the hills 
are often much eioded and constitute 
a pioblem that does not exist foi the 
farmeis of the othei two regions In 
plowing aiound field “ B,” on the hard- ^ 
wintei wheat faim, how far would one 
travel ? If a farmer plowed ten rounds * 
a day with hoises, how far would he 
travel ? With a ti actor, if he did twice 
as much, how far would he travel ? 

' Naturally Fertile Soil. The early 
seltleis found in these legions iich 
black 01 brown soils covered with an 
excellent growth of nutritious grass. 
The soil in this gieat grassland was 
much iicher than that in the forest area 
farther east, largely due to two condi- 





CLIMAl'E AND WHEAT FARMING 


181 



LISBON, NORTH DAKOTA 

AN PREC g>3lN ELEV/ inQt FtI 


MEDICINE LODGE. KANSAS 

lAV AN PREC 24 9 IN ELEV 1475 FTI 




jAiilhliii; 

TnIjfmamjj asono 




Fig. 151 Chait A is a station in the heart of the spring wheat region of Canada; 
Lisbon is in the winter wheat region of North Dakota, Medicine Lodge is in the heart 
of the hard-winter wheat region of central Kansas How long is the growing season in 
each placed Does wheat make use of the entire growing season in Kansas? Prince 
Albert has an annual rainfall of is 4 inches and Medicine Lodge 249, both areas are 
about ideal for wheat, explain why wheat needs more ram in Kansas than in Sas- 
katchewan Compare Chart C with Chart A, page 84, a station in the wheat region 
of Argentina 


tions. The first, the low lamfall, pre- 
vented the plant food minerals fiom 
dissolving and being washed away, and 
second, m the fall the grasses died and . 
added a lich humus to the soil The 
soil continued to be 1 ich for a long time 
after the farmeis started planting 
wheat because of the low rainfall, low 
yield of the crops which took little 
from the soil, and the use of legumes 
which added nitrogen and humus'" "It 
was absolutely essential that the soil 
be lich for it would have been impos- 
sible to feitihze such large areas of' 
land and still raise wheat profitably.| 
Not only was the soil fei tile but it was ' 
of racellent texture, easily worked, and; 
foi the most part had few stones and no 
stumps. These conditions weie favor - 1 
able to the use of the machinei y so es- ■ 
sential in wheat farming. 
t#''C!’limate and Wheat Farming. 
Wheat grows best in regions of low 
rainfall, the amount needed depends 
on the temperature of the legion. In 
Prince Albert, Saskatchewan, a rela- 


tively cool legion, fifteen inches are 
sufficient, whereas in Medicine Lodge, 
Kansas, where the higher temperatures 
cause greater evaporation, twenty-five 
inches are needed. However, more im- 
portant than the average annual rain- 
fall and temperatures is the seasonal 
distribution which can best be under- 
stood by a study of the different sea- 
sons on the farm (Fig. 151). 

Winter on a wheat farm is the season 
of least activity. In the spring wheat 
area it is cold and the ground is cov- 
eied with snow while in the winter 
wheat region it is much less cold and 
snow remains on the ground for only 
short periods. If the farmer had good 
Cl ops and high prices the summer be- 
fore, he may be on his vacation, leav- 
ing a hired man m charge of the farm. 
If not, he will be lepairing machinei y 
and harness, cleaning seed grain, and 
taking care of his stock If he stored 
grain from the harvest, he now has 
time to haul it to the elevator and will 
perhaps get a better price than he 
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would had he bold it cluiing the haivest 
■reason. 

Spiing biings much farm activity. 
In Kansas spring work begins in 
Match, in southern North Dakota in 
Apiil, and in Canada in May Spiing 
comes lapidly, tempeiatures and lain- 
fall inciease How different aie the 
things the faimei of the north is doing 
fi om those in Kansas Both are wheat 
, farmers yet the Kansas farmei plants 
no wheat in the spring. He planted his 
in the fall for he is a wintei wheat 
farmer. In the spring wheat region 
plowing begins as soon as the frost is 
out of the giound , disking, harrowing, 
and seeding follow. Wheat is gener- 
ally planted first, flax and com last 
The Kansas farmer plants only his corn 
and grain soighum in the spiing 

With the coming of summei, tem- 
peratuies in Kansas become high, 
even North Dakota has hot weather 
{'■Rainfall, so necessary for the growth 
I of wheat, increases, reaching a maxi- 
mum in May in Kansas and in June or 
July in Noith Dakota and Canada 
The spring wheat farmei dm ing the 
summer is busy making hay and pre- 
paring for the harvest. Pie worries a 
great deal about his crop foi he may 
not get enough rain , too wet and damp 
weather may cause rust to ruin the 
Cl op , hail may destroy his ciop , grass- 
hoppers may eat the young plants , and 
last of all he is wondering if the ■wheat 
price will be high enough so he can sell 
his wheat at a profit. By midsummer 
the hard-winter wheat farmer is no 
longer worrying about those things for 
he is already harvesting his crop and 
will soon be plowing for the next 

Fall ushers in the most active of all 
f seasons in the spring wheat region. 
^ Temperatures are hot during the day 
but cooler at night and the rainfall has 


become less, making the harvesting 
easiei Reapeis aie busy cutting and 
binding the giain, oi huge combine- 
haivesteis, pulled by great tiactois or 
by from sixteen to thiity-two horses, 
aie cutting and thieshing the giain as 
they move acioss the fiim ground of 
the diy field Many men aie needed 
duting this season Men who aie help- 
ing heie may have, a month or so ago, 
been hai vesting wheat in Kansas At 
this time in Kansas the faimers aie 
plowing the land and seeding the wheat 
for the next year’s crop. You proba- 
bly wonder why the noithern farmer 
doesn’t plant his wheat in the fall like 
the southern farmer There ai e three 
reasons. The noithein farmer finishes 
harvesting too late to plow his land and 
get his wheat planted in time to give 
it a chance to giow befoie frost occurs. 
The rainfall is so low in late fall that 
the plant might not leceive enough to 
be able to glow even if it did have time. 
The severe w'inters in the north with 
fieezing and thawing would “ winter 
kill ” the wheat 

•'-L Extensive Farming Practiced. The 
wheat grower of these legions faims on 
an extensive scale. One man, with the 
use of much machinery, farms hun- 
dieds of acres of land This is just the 
■opposite of the intensive farming in 
{japan where a man tills by hand an 
i acre or two. The chief reasons for ex- 
tensive farming in the wheat areas of 
the United States and Canada are • the 
! early settlers were fe-w in number in a 
vast territory, hence had access to all 
the land they could cultivate ; the level 
land covered with grass rather than 
forest made cultivation of large areas 
possible : the rich soil did not require 
fertilizer, hence a man with little 
money could cultivate as much as he 
had time to plant , the rapid develop- 
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inent of inachineiy soon gave the 
‘’farmei excellent plows, binders, etc , 
the development of railioads and the 
demand for wheat made it piofitable, 
the much lower cost of extensive pio- 
duction made the moie expensive in- 
tensive cultivation unable to compete , 
and the climate, favoiable foi w'heat, a 
gi eat commei cial ci op, kept out all pos- 
sible competitois for this feitile level 
land. 
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Grain Elevators, Larimore, Norih 
Dakota 

Fig 152 In level country these fall 
elevators can be seen for miles, they are 
very essential in handling in bulk large 
crops of wheat The semiand wheat 
lands have many small towns engaged in 
shipping wheat because the farmers can- 
not haul it long distances 

Transporting the Wheat from Farm 
to Flour Mill. Because wheat is a 
commercial crop of considerable bulk, 
and because the wheat regions need so 
many bulky supplies such as coal, lum- 
ber, and machinery, the problem of 
cheap transportation is exceedingly 
impoitant (Fig 152). 

The actual number of miles from 
! farm to market is not the most impor- 
tant factor in considering the cost of 
^tianspoilation. The type of transpor- 
tation used largely determines the cost. 
For example, it costs a farmer as much 
to haul his wheat ten to fifteen miles 
by wagon to the village elevator as it 
does five hundred miles by railroad to 
the terminal or three thousand miles 
by boat on the ocean, As a result, the 


aim of the faimei is to use water trans- 
poitalion as much as possible and 
wagon and rail as little as possible 
The village elevatois in Saskatche- 
wan and Manitoba send their wheat by 
rail to Winnipeg w’here it is giaded and 
sent on by rail to Poit Aithur or Fort 
Williams on Lake Supeiior. Thence 
It goes by lake boat to Monti eal or by 
lake boat and baige or lake boat and 
railroad to New York Fiom Mon- 
tieal or New York it is shipped to 
Liverpool, Rotterdam, 01 other foreign 
poi ts. Albei ta wheat usually goes by 
lail to Vancouvei The spring wheat 
of the LTnited States goes by rail to 
^Minneapolis where it is graded and 
then continues by rail to Duluth or 
Chicago Here it is loaded on lake 
boats and continues to Montreal or 
New York. Wheat bound for New 
York is reloaded at Buffalo in eithei 
railioad cais or barges Hard-winter 
wheat goes by rail to Kansas City, 
thence to New Orleans or Galveston 
Columbia plateau wheat goes by rail 
to Seattle 01 Poitland The great dis- 
advantage of oui long rail haul is best 
shown by the fact that the Argentine 
farmei, because he lives near the sea, 
can get his wheat on the Liveipool 
market several cents a bushel cheaper 
than the American farmer in spite of 
the fact that the Argentine ports are 
twice as far from Liverpool as New 
York is (see the railways pp 404-405), 

WHEAT IN OTHER REGIONS 
' /TfeiPampa of Argentina. Argen- 
tina ranks second in the woild export 
of wheat Most of her wheat is grown 
in a crescent-shaped area in the west- 
ern part of the pampa (Fig. 153). Al- 
though Argentina exports more wheat 
than the United States, she produces 
only one-third as much The reasons 
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Fig 1S3- i. The spring wheat region of North Amenca 2, Hard-wmter wheat region 3, Soft-winter wheat region 4 The wheat 
crescent of the pampa 5, The winter and spring wheat region of Russia and Siberia 6, The wheat region of India 7 The plains of North 
rtnna 8, Australia 9 Northwest Europe lo. The winter ivheat region of Mediterranean lands _ Wheat is chiefly a temperate crop, 
but some areas withm the tropics grow wheat. What factors eiqplain this (pages 150 and 151)^ Mhat percentage of the world s exports 
of wheat do the five leading countries supply^ Why is wheat so important in Mediterranean lands (page 173)^ In China and Japan ■" 
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for the laige pioduction of wheat in 
Aigentina aie vast aieas making it 
possible to raise a large quantity , level 
land excellent foi machine! y and tians- 
poitation, iich giassland soil not re- 
quiring ieitilizer, and a climate suit- 
able to wheat The chief leasons foi 
the great export are small population 
(less than one-tenth as many as in the 
United States) , a territory close to the 
sea which lessens rail haul and makes 
it possible for her to sell in Liverpool 
cheaper than the United States can, 
and a lower standard of living which 
makes laboi cheap. 
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Wheat at a Rahway Station in 
AUS IRALIA 

Fig 154. The sacked wheal is hauled 
on huge wagons drawn by o.xen or horses 
to the railway station whence it is moved 
to the ocean port. Handling wheat in 
sacks is more expensive than handling it 
loose m bulk, but the wheat regions of 
Australia and Argentina do not ha\c 
wood 01 other materials to make country 
elevators at a reasonable cost. 

Australian Wheat. Australia re- 
sembles Argentina in physical and eco- 
nomic advantages for wheat (Fig 154) 
Australia has the same extensive meth- 
ods of wheat production Most of its 
wheat goes to Europe, over what 
routes does it move (p. 402) ? 


Russian and Sibeiian Wheat. 
Physical conditions for wheat in Rus- 
sia and Siberia aie similar to those in 
the United States and Canada though 
the legion on Ihe whole is neaier the 
sea However, methods of production 
are backwaid chiefly because ot the 
lack of education, unstable govern- 
mental conditions, pool fanning popu- 
lation, very poor transportation, and 
the lack of natural lesouices for the 
pioduction of machmeiy Russia and 
Siberia produce about two-thirds as 
much wheat as the United States, 
whereas they export only about one- 
fourth as much They have a larger 
population than the United States and 
in spite of the fact that their poor 
people use rye instead of wheal, they 
consume a large quantity of wheat at 
home Their ciop pioduction fluctu- 
ates gieatly so that one year they may 
have a gi eat deal for export while an- 
other year they may have little sui plus. 

World Wheat Trade. Wheat lanks 
as one of the greatest of the commodi- 
ties of intei national trade, It is pro- 
duced where population density is low 
and is shipped to great population re- 
gions for consumption. The United 
States and the U S S R., the greatest 
producers, have such a laige home 
population that their exports aie rela- 
tively low 

Northwestern Europe takes most of 
the world’s exports of wheat, in spite 
of the fact that it produces much itself 
For example, England produces only 
eight to ten weeks’ supply of wheat 
Why are Italy and Japan also large 
buyeis of foieign wheat? 


EXERCISES 

I. (fl) In two columns compare and 2, (a) Answer the questions to Fig. 
contrast the spring wheat and hard- 150 ( 6 ) Make a list of the physical 
winter wheat farms ( 6 ) Answer the and economic conditions favoiing wheat 
mipstions under Figs. 148 and 149- farming in the regions A and B. (c) 
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Make a list which brings out the con- 
trasts shown by the charts m Fig 151. 

3. Make a list of the agiitultuial im- 
plements used in the extensive cultuie 
of wheat and the woik done with each 
implement. Refer to text, pictuies, and 
references 

4 (a) Answer the questions under 
Fig 133 (/;) Why does Europe take 

most of the export wheat? (f) Wiitc in 
a list the common conditions that make 
it possible for regions i, 2, 4, 5 and 8 
to ship 90 per cent of the world’s expoits 

SUBJECT FOR A DEBATE 

Resolved that the wheat farmers in 
the haid-winter wheat legion should 
diversify their crops 


of wheat The text, the annual and sea- 
sonal lainfall (pp 12-13, 62-63), relief 
(pp. lo-ii), population (pp. 4-5), and 
transportation (pp 404-405) maps will 
help you 

5 Review wheat production in mon- 
soon and Mediterianean lands (pp 151 
and 173) Why aie they not great e\- 
poiting regions? 

6 Review exeicise Tn table foun 
con hast wheat production on the 
Darkenwald spring wheat farm and rice 
production in Japan 

AN EXTRA LESSON 

“ The Columbia Plateau Wheat Region ” 
— A, IX (1933), 182-190; B, XXX 
(1931), 265-279; 87 , pp 525-529 


READINGS? 


“ The Bread of the Woild ” — 9 , pp. 12- 
22, 24 , pp. i 4 -rs: 13 , pp 36-40, 94 , 
PP 51-53: 2 , I, pp 111-124, L, IT 
(July, 1932), I3 ~i 8. 

"The Geography of Pioduction of 
Wheat ” ~ A, I (1925), 37-48, good 
pictures; 95 , pp 21-30; 23 , pp. 42- 
69; 94 , pp. 52-62. 

“ The Spring Wheat Region of North 
America” — 87 , pp 343-356; A, 
IV (1928), 399-433, excellent pic- 
tuies. 

“ The Winter Wheat Region of the 


United States” — A, III (1927), 
327-339: 87 , pp. 339 - 344 - 
Wheat in South America” — 17 , pp. 
139, 2og, 385-390, 95 , pp. 305-306. 
Producing and Marketing North 
American Wheal ” — 12 , pp 236-245 
Wheal in Russia ” — A, VIII ( 1932), 
173-176: J, XXI (1931), 1-21. 
Wheat in Australia ” ^ — A, VI ( 1930), 
129-132, 223-229, 26 , pp. 150-151, 
212-222, 255-259, 341-342. 

The Story of Wheat ” — H, II (1931), 
89-114. 


TOPICS FOR INVESTIGATION AND REPORT 


“ The Effect of Machinery on Wheat 
Production” — 23 , pp 52-57, 106 
(1927), 692-695, 12, pp 239-241. 

“ A Yeai on a Canadian "Vyheat Ranch ” 
— 1, pp. 3 1 1-3 20. 

“ From the Wheat Faun to the Flour 
Barrel” -— 7 , I, pp. 237-240; 9 , pp. 
22-28, 37-44; 13 , pp. 53-59; 1 , pp. 

322-“324 

"A Table of W’heat Harvests” — list 
the nine wheat regions shown on 
Fig. 153 and work out the months 
1 Numbers and letters refer to Sr 


of harvest in each region, 13 , pp 

36-39 

“ The Climatic Requirements of Wheat ” 
— 95 , pp. 21-22; 23 , pp 42-52, 24 , 
pp 1.5-2S. 

“ How Rye Moved into the Spring Wheat 
Region ” — 106 (1922), pp. 503- 
508. 

"Flax for Seed” — 106 (1922), pp. 
533 - 543 , 545-546 

“The Combine and Its Uses” — 106 
(1927), PP 692-695, 

ted References on pages 420-4?4 
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§ I — COTTON AND 

A Texas Cotton Fam. Figure 156 
illustrates a farm in tlie western part 
of the cotton belt of the United States. 
It is only about one-seventh as large 
as the Darkenwald spring wheat farm 
(p. 178), The lev§l land and fertile 
black soil make most of the farm usable 
for crops. Several crops are raised but 
cotton is tlie chief one, requiring most 


MIXED FARMING 

of the work and supplying most of the 
farm income. The farmer plants corn, 
oats, or wheat and sometimes hay as 
rotation and as food and feed crops 
In general three men do the work on 
this faim, but the Negro’s wife and 
children help in th? fieids in several 
ways. At harvest time more laborers 
aie needed. 


Fig. 155. This pictuie illustrates well the variety of products on the farms where 
mixed farming is practiced, especially those of the com belt and western Europe and to 
a less extent those of the cotton belt From right to left the farm layout embraces, the 
house among the trees , chicken houses, horse and cow barn, corn cribs, hog house, tool 
shed and hay bam, and bunks for beef cattle This farmei sells cattle, hogs some 
cream, and his wife sells eggs and chickens He grows com, oats or bailey, hay for feed, 
and vegetables and fruit for food He has twenty agricultural implements 


CHAPTER XVII 


MIXED FARMING IN TEMPERATE LANDS 


As a gioup, the faims in temperate many kinds of agricultural activity on 
lands upon which mixed farming is a large scale Commonly the indi- 
practiced have the greatest capacity vidual farm produces several held 
for providing all the needs of the uops, vegetables, and fiuils for home 
faimeis In no other type of fanning use, and a large variety of animal prod- 
do we find the people engaged in so nets (Fig 155) 


Comtisy of Intanntxonal Haixicxtor Company 

A Farmstead in Illinois 
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MIXED I ARMING IN lAMPl-RyArE LANDS 


COTTON FARM 



SCALE or MILES 
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T>iaun fioin luformaiwn Hupplud h)f J Ji 

A Texas Cotton F'iRM 

Fig 156. I, tiouse 2, Gauifjc 3, Ncgio house 4, Bam s, Gaiden, 6, Wells 
7, Road S, Feni.es g, Peimancnt pasture 10, Woods This laim oontams lOo acres, 
fifteen acres are m permanent pastme and woods, and five acres m lots and garden How 
many acres are crop landf What per cent of the crop land is in cotton? CoriD Oats? 
Some years the fairaer plants wheat instead of oats The cotton larmei m Georgia does 
not grow oats or wheat Why (page 180)? The fanner, his son, and one Negro work this 
cotton farm with six mules. What machmeiy will they use? The farmer keeps two cows, 
twelve sheep, four to eight hogs and twenty-hve hens 


A Year’s Work on the Cotton Farm. 
Each season finds the farmer doing a 
definite tyjoe of work. Sometimes he 
is very busy and has much help, while 
at othei times the faira woilc is light 
and the fanner may take a vacation if 
the past year has been profitable. 
Each season the same grave problems 
confront him and each yeai he is wiser 
from expeiience. When new pioblems 
present themselves for solution the 
farmei must solve them 01 fail He is 
not left alone with his problems, how- 


ever, for the United States government 
and the state universities codpeiate in 
helping him, If he is a wise farmer he 
will heed their advice based on scien- 
tific experiment. 

I Winteis in the cotton belt aie short 

I and mild (Fig. 157), the southern pait 
having only two or three months in 
which frost is liable. Winter cold 
waves aie welcome in the cotton belt 
for they destroy many of the boll weev- 
ils that are hibernating in old cotton 
plants and waste material. Precipila- 
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Fig IS7 Chart A shows the temperature and rainfall of the Texas cotton farm 
How long IS the growing season? How long is the growing season on Chart S'* Chart 
Contrast the amount and distribution of ram of the 3 stations. 


lion duimg the winter usually comes 
in the foim of rain and is considerably 
less than duiing the balance of the 
year, a condition necessary to the best 
development of the cotton plant In 
February the farmers cut the old 
cotton stalks and either bum them or 
plow them under 

In the southern part of the cotton 
belt the danger of frost is past about 
March i, wheieas in the northern part 
it IS not past until the latter part of 
Apiil Rlild springs accompanied by 
light but frequent showeis are ideal for 
the cotton plant. If the spiing is too 
wet, the seeds rot or the young plants 
will fail to send down long tap roots, 
hence latei in the season they may 
suffer from a lack of moisture The 
farmer is very anxious to get his crop 
planted as soon as possible because he 
wants to have it mature before the 
weevil does too much damage. Before 
planting his seed the farmer harrows 
the land to make it smooth. He then 
takes off all the shoes fiom his culti- 
vator except the outer two and with it 
marks out his field The planter opens 
a furrow, drops fertilizer and seed, and 


closes the furrow. Fertilizei is used 
extensively only in the eastern pait of 
the cotton belt A large quantity of 
seed is planted because the farmer 
wants to be sure of a thick stand He 
selected his seed carefully in order to 
secure a plant that will mature early 
and produce a long fiber. He bought 
the seed from a leliable seed company 
or with great care raised it himself^ 
After the plants aie well above the 
ground, the workers chop out enough 
plants to leave growing plants from 
ten to twenty-four inches apart. The 
better the soil the faither apart must 
be the plant for it will grow bigger. A 
wide spacing of the plants makes moi e 
sunlight available, and thus reduces 
the danger of pests and diseases. 

During the summer, days and nights 
aie both hot, while rain is plentiful and 
generally of the thundershower type. 
Often it rams at night which pleases 
the farmer because cotton needs much 
sunshine. When a period of prolonged 
hot dry weather is experienced, many 
boll weevils aie killed for they cannot 
stand great heat especially when 
drought accompanies it. The normal 
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Piowi'if, A\p PicKrvG Cotton, Glokgia 


Fig 158 This pictuie, taken in Au- 
gust, shows plowing to keep down weeds, 
and picking of cotton at the same time. 
This cotton field had been picked over 
twice, two or three more pickings were 
required to get most of the cotton 

warm weather with ftequent tarns not 
only makes the cotton grow rapidly, 
but gives ideal conditions foi weeds, 
so the woikers have to cultivate and 
hoe the cotton plants many times 
(Fig 158) Dming hotweathei, when 
much woik must be done, the_Negro 
IS especially useful for he "can stand 
the heat better and will work tor 
lower wages than the white man. 

The cultivator is usually drawn by 
a mule, sometimes two. Mules are 
better suited to hot weathei than 
horses and ate bothered less by the in- 
sect pests of this moist region. As the 
Negro and his mule go back and foith 
through the field care must be taken 
not to cultivate too deep 01 the tmy 
roots of the cotton plant will be toin 
and thus the food supply foi the grow- 
ing plant will be partially cut off 
With good weather and caieful culti- 
,y.ation, the plant soon has floweis 
which M^and are replaced by young 
bolls " The plant blooms and fonns 
boll buds several times. Soon aftei 
the flowers drop the gieat battle be- 
tween man and the boll weevil begins. 
The owner’s first army consists of 
children who walk through his fields 
and carefully pick young weevils and 
gather fallen bolls. Fallen bolls indi- 
cate that the weevil has attacked them 


and young insects aie suie to be found 
inside Latei the faimei dusts the 
plants with poison (Fig 159) With 
this caie he pi events the rapid multi- 
plication of the boll weevil 

The home food and feed crops such 
as coin, hay, and vegetables require 
caie, but cotton leceives fust consid- 
eiation since it is the money crop. 

In the southern part of the cotton 
belt picking begins in July, and in the 
northein part about two months later 
.At about the time of first picking, rain- 
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Three Methods of Dusting Coito.n 

Fig 159. If the farm is small, the 
farmer may use hand dusters, a machine 
duster covers larger fields more quickly, 
the most rapid method of dusting on 
huge farms is by airplane dusters 
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Fig iCo Picking Conov Is Hard and Hoi Work 


fall and temperatures are deci easing 
This is very desiiable because too 
much rain during the picking season 
discolors the cotton The deci ease in 
temperature is most noticeable during 
the nights which now become cool 
The cool nights help to stop the vege- 
tative growth of the plant and then the 
, bolls develop lapidly and burst open. 
An eaily frost will kill the “ top crop ” 
or the young bolls on the top of the 
plant. Because of the irregular lipen- 
ing of the cotton it is necessary to pick 
several times Picking the cotton is' 
the biggest single job of the farmer. 
Wen, women, and childien all have to 
go into the fields (Fig. i6o) Recently 
a cotton picker has been invented 
(p. 365). Cotton picking lasts two or 
three months, sometimes longer ^ 
In the autumn old cotton stalks are 
out, then burned or plowed under Fall 
plowing covers the old stalks and kills 
the boll weevils that otherwise would 
hibei nate in them At the same time it 
turns up grasshoppers, cutworms, and 
I other insects that have worked their 
way into the ground for the winter. 
The up tinned loosened soil gathers 
moisture more easily, an important 
consideration for the young plants if 


the spring happens to be unusually dry. 

From Cotton Field to Spinning^ 
Mill. Cotton IS taken directly from 
the field to a nearby cotton gm where 
the seeds are lemoved from the lint 
For every pound of cotton Imt there 
ai e two pounds of seed Thanks to Eli 
Whitney, the removal of the seed is 
compaiatively easy (Fig 161) Be- 
foie Whitney invented the cotton gin, 
the cost of removing the seed from the 
lint was greater than all other costs of 
cotton production combined The cot- 
ton IS baled at the gm and then taken) 
to a nearby village and sold Cotton" 
buyers in these villages are purchasing 
a ceitain quality of cotton for custom- 
eis who want just that type. After 
)ui chasing the cotton, the village 
)uyer sells by telephone to agents in 
central markets, ports, or cotton mills. 
Next day he ships to these agents who 
in turn resell it to the mills in the 
United States 01 export it Often the 
oiigmal buyer sells directly to mills. 

Transportation is by means of mule 
team to the gin, and by mule team 01 
small truck to the village where it is 
first sold From there it may go by 
large truck 01 tiain to the central cities 
or ports, where it will be shipped by 
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A Cotton Gtn, Ai abama 

F:g i6i Tn neail> eveiy town in the chiet cotton legions is a cotton gm The 
picture shows wagons waiting their turn to unload 


lai] or boat to the noithein manufac- 
luiing plants oi by steamer to the for- 
eign markets The pioblem of trans-j 
porting the cotton is favoied by mild 
weather, which gives open loads and 
Kaibois at all limes. The niimeious 
Uilioads, many excellent tiuck loads, 
and boats on southei n liveis, combined 
with the shoit distance to excellent all- 
yeai harbors, make the transpoitation 
cost low In addition to the naliiial 
advantages, cotton is more valuable 
pel unit of weight than such commodi- 
ties as wheat or corn and hence can 
stand a greater tiansportation cost 
What Determines the Limits of the 
Cotton Belt? Cotton is veiy exact- 
ing in its demands on climate and as a 
li'esult grows only in certain areas (Fig 
162). This fact combined with the 
great demand for cotton makes it the 
most impoitant crop within suitable 
climatic limits Cotton is a waim- 
cliraate plant; its noithein limit is 
reached wlieie the gi owing season be- 
comes less than two hunched days or 
wheic the summer temperature aver- 
ages less than 77^ degrees Fahrenheit. 
Mountainous coXffTtiy also limits the 
■northward extension, especially the 


Appalachians, 0 /aiks, and Ouachitas., 
In the west wheie the annual lainfall 
is less than eighteen inches, cotton can- 
not be giown piofitably Even with 
eighteen inches of lain theie is con- 
stant dangei of rli ought However, 
the coolei and drier maiguis are less 
favoralile to the boll weevil. In the 
south, sandy soil, swamps, and the 
moie favoiable conditions foi nee and 
sugai die paitially responsible foi that 
limit. Howevei , moi e impoi tant is the 
fact that autumn 1 ains hei e exceed ten 
inches with the lesult that the cotton 
fibers become stained, while the moist 
conditions favoi the boll weevil The 
same favoiable climatic conditions foi 
the boll weevil m the east mined the 
long-fiber sea-island cotton crop to 
such an extent that its pioduction was 
given up. Sandy soil and better re- 
tiuns fiom tobacco and vegetables also 
played a part. 

Major Producing Regions within 
the Cotton Belt. Though the cotton 
belt itself is determined largely by cli- 
matic conditions, yet within this area 
aie legions wheie favoiable lelief and 
soil conditions contiibute to a great 
concentration of cotton production 
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Fig 162 t, The cotton belt 2, Chief producing legions — A the Piedmont, B 
Inner Coastal Plain, C the Tennessee Valley, D the Yazoo Delta or Alluvial Plains of 
the Mississippi, E the Arkansas Valley, F the Red River Valley, G the Black Waxy 
Prairies, and H the Black Prairies of western Texas 3 liighlands 4, Sandy soil areas 
j. Coastal swamps 6, Twenty-inch annual rainfall line 7, Chief cotton exporting 
ports 8, Location of cotton farm (Fig 156) The chief producing area*! are those of 
fertile alluvial river bottom soils, black prauie soils or the heavily fertilized soils of the 
inner coastal plain, and the piedmont What four things keep cotton out of southern 
Texas and Louisiana? What limits the cotton belt m the north’ In the west^ In the 
east? Why is the western part of the cotton belt wider than the eastern? 


Both the piedmont and inner coastal 
plain belts owe theii importance to a 
combination of many factors Soils in 
these regions are of excellent texture 
which makes cultivation easy, but con- 
tinuous cotton glowing foi so many 
yeais, combined with heavy precipita- 
tion, has gieatly reduced their fertility. 
As a result large quantities of fertilizer 
must be used. An early start in cotton 
production has made the region ad- 
just itself to cotton economy which 
is difficult to abandon. Further- 
moie, at present the development of 
manufacturing in this section en- 
courages the industry by giving it a 
nearby market. In spite of the boll 
weevil which is very bad in these 
regions, cotton yields, wheie consid- 
erable fertilizer is used, are higher 


than the average foi the cotton belt. 

The four major iivei -bottom le- 
gions, consisting of tlie Tennessee Val- 
ley, the Yazoo Della, the Arkansas 
Valley, and the Red River Valley, aie , 
areas of concentration of cotton pio-| 
duction. The lands aie level and the 
soils are exceedingly fertile The soil 
in these areas has been brought from 
the rich black and brown soils of the 
west Because of their gieat fertility', 
no fei tilizer is needed. The soils of the 
Tennessee Valley aie not so fertile as 
those of the western valleys and Yazoo 
Delta, though much moie so than 
those of the piedmont and inner 
coastal regions. Yields are high in 
these areas, leaching _2 6s pounds per < 
acre in the Yazoo Delta, the highest' 
yielding region in the cotton belt 
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The black waxy praiues of Texas 
AMth then lich black calcaieous soil 
'full of lime aie excellent for cotton 
pioduction The undulatin;^ oi flat 
land IS well suited to the use of ma- 
chineiy and not susceptible to eiosion 
Less uiinfall with j'reater vui lability 
keeps the aveiage yield pei acie low'ei 
than that of mote humid leRions 
However, the driei conditions arc iin- 
favoiable foi the boll weevil The 
black pi allies of w'estein Texas have 
level rich black soil The heavy soil 
of this legion pievents the ctop fioni 
maturing eatly and as a lesiilt the boll 
Aveevil gets a good chance to haim the 
Cl op Because of that and the many 
yeais of continuous cropping, the 
yields are low. 



Fig 163 Crop Combinations in the 
Cotton Belt 


Other Crops in the Cotton Belt. 
1 Although cotton is the great crop of 
\ the cotton belt, more than half of the 
cultivated land is planted in other 
Cl ops, chiefly feed and food crops 
(Fig. 163). Corn ranks fiist with an 
acreage in many places nearly as 
i great as that of cotton. The corn is 
\ used foi stock feed as well as for home 
consumption by the people Climatic 
conditions are excellent for corn pro- 
duction Oats for horse and mule 
feed is grown in small amounts. Peas, 
peanuts, and other legumes are raised 
for stock feed as well as for fertilizing 
the ground. The legume puts nitro- 


gen into the soil and when plow'ed 
undei gieen adds humus Vegetables 
aie grown to supply the homes Be- 
cause of the long gi owing season, 
ficsh vegetables aie available most of 
the yeai Neai laige cities the faim- 
eis laise vegetables foi maiketing 
Flints aie giown in neaily the w'hole 
legion foi home consumption while in 
Geoigid and Texas gieat quantities of 
peaches aie laised foi market 

Livestock in the Cotton Belt. So 
common is the mule on the cotton 
faim that the size of the faim is gen- 
erally spoken of as a one-mule taim oi 
a two-mule farm lather than by acres 
Because the mule can stand hot 
weathei, he is better suited to this re- 
gion than the hoise. The mules are 
laised m the corn belt, where moie 
feed is available, and when old enough 
to woik aie sent to the cotton bell 
In general the fauns aie too small and 
the Negro too pooily educated to make 
die use of tractois advisable Dairy 
cattle to supply the home needs are’ 
found on a large proportion of the 
laims liccanse milk and cieam aie ex- 
, pensive to biing in from the outside 
Beef cattle are few in numbei as it 
is cheaper to import meat from the 
com belt than to raise it Swine and 
poultiy are giown in small numbers 
on most farms, though much of the 
poik also comes fiom the corn belt 

COTTON IN OTHER LANDS 

( Egyptian Long-Staple Cotton, 
notion is Egypt’s most important crop 
(Fig. 164), It is giown und^^-.imga.- 
lion, thus leceiving watei at the 
proper time. Irrigation, fertile soil, 
and small trouble with pests makd 
possible yields that are on the aveiage 
more than twice as high as tho se in 
the United States. Since the total] 
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atea of imgated land is small, Egypt 
does not lank high in pi eduction when 
compaied with the United States 
Why IS it, then, that the United States 
impoits cotton fiom Egypt? Egyp- 
tian cotton has a long, stiong, silky 
fiber in great demand foi high quality 
cloth and automobile tiies. The 
sea-island cotton we raised befoie the 
boll weevil ruined the industry was 
somewhat like Egyptian cotton Now, 
however, we have to import out long- 
staple cotton fiber Can you tell why 
the boll weevil would do less haim in 
Egypt than in the islands east of the 
Carolinas ? 

Cotton Production in Brazil. Bia- 
zil pioduces some ordinary cotton in 
the Sao Paulo region but much of her 
cotton, produced in northeast Biazil, 
comes fiom a cotton tree which yields 
cotton for about five yeais The qual- 
ity of Brazil’s cotton is low and she 
does not have a laige amount. Most 
of the crop is consumed at home. 

Cotton from the Peruvian Desert. 
Peiu today raises moie than foui 
times as much as she did in 1900 At 
the present time cotton constitutes 
one-fourih of her total exports. A 
lack of hail, no rain to aid the boll 
weevil or slain the fibei, controlled 
water supply for irrigation, uniformly 
high temperatures, and plenty of fer- 
tilizer in the nearby guano islands 
make it possible for Peru, with poor 
production methods, to get a larger 
yield of good quality cotton per acre 
than the United States. One type of 
cotton raised in Peru is crinkly and is 
used a good deal to mix with wool. 
Most of the cotton, howevei, is of 
fairly long staple, strong and silky. It 
is used especially in the manufacturing 
of heavy tire fabrics and high-grade 


cotton textiles in nmthwestein Europe 
and eastern United States. 

WORLD TRADE IN COTTON 
Cotton is the dominant agricultmal 
commodity in intei national trade It 
IS in demand imivei sally fot men’s, 
women’s, and childien’s clothing It 
IS used in tiies, foi papei making, for 
'the production of celluloid, and has iir- 
' numerable other uses The seeds are 
used for oils, oleomaigaiine, and soap, 
while the hulls of the seeds are used 
for feililizei and stock feed Because 
cotton demands a warm humid cli- 
mate and because the major cotton 
manufacturing and consuming regions 
of the world aie in more temper ate 
lands, it IS necessary to ship the raw 
cotton for manufacture To be sure, 
cotton maniifactuiing is developing 
in southern United States and other 
regions of pioduction also, but north- 
ern United States, Europe, northern 
China, and Japan, as well as less 
densely populated tempeiate regions, 
demand most of the cotton for theiy^ 
mills and people. ^ 

The United States pioduces and ex- 
ports more than half the cotton of the 
world. India ranks second as both 
producer and exporter Egypt is also 
an important exporter but China and 
Peru export little The United King- 
dom, Japan, Germany, France, and 
Italy are the greatest importers of raw 
cotton which they manufacture and 
sell at home and to less industrialized 
foreign countries. The important cot- 
ton shipping poits aie Galveston, 
Houston, New Oilcans, Savannah, ar|d 
Bombay Liverpool, Manchester, Yo- 
kohama, and Plamburg are among the 
chief impelling points of Europe an'd 
Asia. 
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EXERCISES 


1 (a) In table form contiast the size, 
fields, buildings, and ciops on the 
Heath hard-wintei wheat farm and the 
Texas cotton farm ( b ) IMake a list of 
the machines each of these farms uses 

2 Outline in detail the woik on the 
Texas cotton faim in the following sea- 
sons (a) spimg, (b) summer, (c) au- 
tumn, (d) winter 

3 (fl) In outline form contrast the 

climatic conditions shown in Chart A 
(p 189), and Chart C fp 136) (6) 

List the ways the cotton plant is le- 
kted to climate. 

4 (a) Answer the questions to Fig 

162 (b) Account for the chief pro- 

ducing aieas. 


5 Fiom Fig 163 list the ciop com- 
binations in the following areas (a) 
cential North Carolina, (b) northern 
Geoigia, (c) southwestern Georgia, 
(d) northern Mississippi, (e) southern 
Louisiana, (/) southern Texas, (g) cen- 
tral Texas 

6 (a) List the conditions which 

favor cotton culture in Egypt Review 
cotton production in India, p 1 54, and 
China, p 154 (A) Why is the Peruvian 

Desert an important cotton legion? 

7 Take a small outline map of the 
world and fiom Fig 164 and the text 
trace on it the chief world movements 
of law cotton. Put on your map the 
chief shipping and receiving ports 


TWO EXTRA LESSONS 


I " Other Crops in the Cotton Belt ” — 
Fifth exercise above, text. 106 
(1921) pp 343 - 349 , A, HI (1927), 
78-83; 87 , pp. 255-263 
II. “Woild Tiade in Raw Cotton ” — 


Seventh exercise above, text, 12 , pp 
268-271, 4 , pp 14-32, 106 {1921), 
pp 396-399 In connection with the 
lesson woi k out, also, the trade in cot- 
ton-seed oil 


READINGS 1 


“ Geneial ” — 86, pp. 209-217, 9 S, pp 
88-95, 23 , pp. 498-516, 94 , pp. 96- 
102. 

“ On the Cotton Belt ” — 12 , pp 271- 
282, 4 , pp 9~i2, 76-88, 91-93, 106- 
114, 131-136, 137-144, 20 , I, pp 
127-135; 2 , I, pp 60-67, B, XXIX 
(1930), 141-147, 7 , 1 , Chapter XVII, 
1, pp 60-79; 106 (1921), pp. 338 ff , 
A, III (1927), 65-86, many pictures 
and maps, 87 , pp. 237-266 
"The Stoiy of Cotton” — 62 and 66. 


"Colton m Egypt” — 4 , pp 47-48, 
23 , pp 509-510, A, IV (1928), 306- 
309, 106 (1921), pp 325-330; 86, 
PP 434-436 

“ Colton in Peru ” — 75 , pp. 205-208, 
17 , pp. 189-192 , A, III (1927), 507- 
523; J, XXII (1932), 254-256. 

“ Cotton in Brazil ” — 75 , pp 1 12-113; 
17 , pp 452 - 453 , 475 - 477 , 482. 

“ Cotton Regions of the World ” — 66, 
pp. 198-200. 


TOPICS FOR INVESTIGATION AND REPORT 


History of Cotton Culture ” — 21 , II, 
pp. 89-123; 66 , pp 1-2, 201-213; 62 , 
PP 39-50 

Influence of Cotton Gin upon Cotton 
Culture” — 4 , pp. 59, 137-138, 140- 
144, 170; 21 , IT, pp. 111-114; 86, pp 
1 Numbers and letters refer to 


209-210, 70 , p 110, 106 (1921), pp. 
372-374; 29 . 

The Westward Movement of Cotton 
Growing in the United States ” — B, 
XXIX (1930), 21S-219; 106 (1921), 
PP 330 - 335 - 


Selected References on pages 420-424 
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'■ The Eftect of the Boll Weevil upon 
Cotton Cultiiie in the South ” — 106 
(190s), pp 193-218, 106 (1921), pp 
136-3.38, 34,3-346, 86, pp 213-217 
“ The Wai Waged Against the Boll 
Weevil” ~ 4 , pp 115-124, 106 

(1920), pp 241-252, 106 (1901), pp. 
369-380, 1 , pp 68-70; 87 , pp 254- 
255, 66, pp 116-130, 62 , pp 325- 
328 

“ Othei Enemies of Cotton ” — 4 , pp 
126-129, 106 (1921), pp 352-357, 
66, pp 134-142 

“ Crop Combinations 111 the Cotton 
Belt ”— 106 (1921), pp 343-349, 
A, III (1927), 78-83, 87 , pp. 255- 
263 

§ 1 1 — CORN AND 

Mixed Farming in the Corn Belt. 
As a class the fanners in tins gioup 
are among the rich fanners in the 
world In no othei large agucultiiral 
tegion do so many fanneis have laige 
farms, comfoi table homes, good loads, 
and fine schools The people in this 
area have reached this stage because 
they aie excellent farmeis and because 
they have the innumei able advantages 
which maik the coin belt as one of 
the woild’s finest farming regions. 

LIFE ON A CORN-BELT FARM IN 
ILLINOIS 

A Visit to the Jones Farm. Let us 
visit the Jones farm (Fig. 165). This 
farm, located in western Illinois, is 
typical of thousands of coin-belt 
farms 

As the tram slopped at Oneida, 
Mr. Jones was w^aiting with his car. 
We received a heaity welcome and got 
into the car. On the way to the farm 
we noted that every mile there was a 
corner at which roads 1 un north, 
south, east, and west The country is 
so flat that the roads are laid out at 


TEMPERATE L.\NDS 

“ By-Pioducts of the Cotton Plant ” — 
4 , PP 177-186, 106 (1901), pp 285- 
298, 2 , I, pp 65-67, 86 , p 217, 24 , 
PP 317-319, 106 (T921), pp 374- 

376, 399-400, 62, pp. 352-379 

“ Life in a Cotton Fanning Community ” 
— B, XXIX (1930), 141-147 
“ The Method of Glowing Cotton in 
Peiu ” — A, III (1927), 512-516. 

“ The Expansion of Cotton Culture into 
New Regions” — A, V (1929), 335- 

347. 

“ Peanut Pioduction in the Cotton Belt ” 
— A, VII (1931), 59-68, 33 , No 8, 
pp 3-14- 

“ The Parts of the Cotton Plant ” — 66, 
pp 16-24. 

MIXED INARMING 

light angles to each othei and cioss 
at one-mile intervals. The barking 
dog announced oui ai rival, and Mrs 
Jones was outside waiting when we 
came into the yard The house was 
well painted and when we entered we 
weie sin prised to see that the large 
eleven-room house looked about the 
same inside as most well-kept city 
houses It had lunning hot and cold 
water, baths, toilets, a furnace, tele- 
phone, radio, and other modern con- 
veniences. 

As we auived at twelve o’clock, 
Mrs Jones had dinner leady, consist- 
ing of filed spiing chicken, rich milk 
and Cl earn, fiesh buttei, vegetables, 
pies, and relishes — what a dinner I 
With the exception of such things as 
coffee, salt, pepper, and sugar, every- 
thing was raised on the farm After 
dinner we started out to look over the 
farm. The big led barn, used foi 
cattle and horses, dominated the other 
buildings (Fig, x66). The size of the 
hug house indicated that Mr. Jones 
raised many pigs. He explained that 
he always weighs his hogs and beef 
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Jones Corn-Belt Farm, Knox County, Illinois 


Fig 16 =^ I, Fences Unfenced land and field bordeis 3, 

House 4, Barn 5, Hog house and scale house 6, Cement water- 
ing tank, 7, Corn crib and granaiies 8, Tool shed and chicken 
house 9, Chicken and calf pasture 10, Garden and orchard ii, 

Garden 12, Windmill 13, Underground water pipe 14, Lane to 
pasture 15, Cement dam and watering place 16, Road, two miles 
to Oneida, a railroad town 17, One-half mile to cement road and 
four miles to Wat.iga, a lailroad town How many acres in the 
farm? In a given yeai how many acres m corn, oats and barley, hay 
land? Why are crops so evenly distributed? Field E pastuies about 
twenty head of stock; field A the work horses and cows at night 

cattle in his scale house before send- the source of tlie spring chicken we 

ing them to market. The coin crib had for dinner, and a little later wheie 

and granaries indicated that most of the potatoes, beans, lettuce, and to- 

the ci op he raised could be stored on matoes came from, too, for we saw 

the farm until used or sold A wind- two gardens and an orchard 

mill, a water tank, and a tool shed By four o’clock, as we were hot and 
weie a necessary part of his equip- tiled, Mr. Jones took us to the house 

ment. His chicken house was large, for some cold buttermilk. Although 

for Mrs. Jones kept two hundied only the middle of June, the day was 

chickens (Fig, 167). We realized then hot and sultry. We thought the 




200 


MIXLD FVRMING IN 'rFWPKRATF LANDS 



The Jones Farm 


Fig i 66 A modem corn-bell faim lepresents a laige investment and is a busy 
place throughout the year The gianaiies, tanks, and feeding bunks aie back ol the 
limn, see map, page igg 


weather disagreeable, but Mi Jones 
didn’t complain, he said that blight, 
hot, sunny weathei was the best kind 
foi his com. 

At four-thiity we decided to see 
more of the faim Mrs Jones staj'ed 
home for she had to get suppei, feed 
the chickens, and gathei the eggs. As 
we started noith towaids the com 
field, Mr Jones explained tliat his 
faim contained i 6 o acres, or one- 
fourth of a square mile, which was an 
oidinaiy sized farm foi most any part 
of the com belt. The land is level 
except foi a stiip on the north kept in 
peimanent pastuie When we came 
to the corn held wheie the hired man 
was cultivating, Mr Jones dug liis 
shoe into the black loose sod and said 
that he had never realized what fine 
soil he had until he took a tiip east 
through New England and the Atlan- 
tic coastal plain wdiere the sod is locky, 
thin 01 sandy, and often infertile. Mi 
Jones usually plans to have approxi- 
mately one-third of his crop land in 
com He explained that while his 
com, used chiefly for hog and cattle 
feed, was the most important crop, he 
also had oats or barley, and hay each 


yeai The oals aie used foi horse 
feed while the hay is used foi both 
hoises and cattle in the wintei 

Oats aie seeded eaily m the spang 
befoie com is planted and aie hai- 
vested just after com cultivating is 
ovei Also oats act as a third ciop m 
the rotation scheme. Ciop rotation, 
or the planting of different crops on 
the land each yeai, is practiced so as 
to keep the land as fei tile as possible 
The oats, following corn, act as a 
nurse ciop foi clovei seed planted 
with it The clover hay crop furnishes 
feed for stock, but besides that, clover 
being a legume, adds nitrogen to the 
soil and thus makes the next year’s 
com ciop glow better. In the north 
pastuie were twenty young steers and 
six cows Mr Jones diove the cows 
home ahead of us, he said that he 
kept only enough milch cows for his 
own use When we reached the yard, 
the lured man had fed the horses, 
and was feeding the hogs — one hun- 
diecl young pigs that were born in 
Febiuaiy and would, with plenty of 
com feed, weigh two bundled pounds 
each and be ready for market in the 
fall. At the yard gate we met Mis. 
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Jones with a basketful of seventy eggs 
she had gathered Supper was on the 
table. 

A Year’s Work on the Farm. Be- 
cause of our genuine interest and pei- 
suasion, Mr Jones piomised to tell us 



Fig 167 More than half of the 
chickens of the country are in the corn 
belt and around its margins where food 
IS cheap Why are there so many 
chickens in eastern United States? 

of a year’s woik on his faim. Since 
we had just seen his crops growing, 
he decided to start with this year’s 
crop, tell us what he had done so far 
and what he planned to do before next 
spring 

Spiing comes lapidly, the change in 
tempeiature fiom Febiuaiy to March 
is gieat (p. 189). Rainfall inci eases 
also. Mr Jones’ first spring work was 
to finish plowing the forty-five acres 
in field B that had been in clovei the 
year before. Fie was not able to get 
into the field as early as he expected 
because of the rather rainy weather 
which made the ground too wet to 
plow After the plowing was finished 
he disked field C, which had been in 
corn the year before, for which reason 
the soil was so loose that plowing was 
not necessary (p. loi). Disking goes 
about three times as fast as plowing, 
so he saved considerable time. Early 
in April he planted field C to oats. He 
planted clover with the oats. The 
clover was to be the hay crop of the 
next year. In field D the clover hay 


was gieen, it had been planted the 
spring befoie with the oats ciop On 
IMay 5 he staited to hariow the corn 
field and by ilay 10 had started 
planting com The corn could not 
be planted until danger of frost was 
past, but It had to be planted soon 
enough so that it would mature be- 
fore the fiist fall frost The com was 
checkrowed in such a way that it 
could be cultivated from north to 
south and east to west This made it 
much easiei to kill all the weeds with 
a cultivator 

With June came moie ram and hot- 
ter weather The rainfall was of the 
thundershower type so that there was 
still a large amount of sunshine 
Many times the rains come at night 
allowing the sun to shine all day Hot 
days and nights aie e.xcellent for corn 
Thiee or four cultivations aie neces- 
saiy (Fig. 168). Mr Jones said that 
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Fig 168 Cultivating Four Rows at 
One Time 


by the Fourth of July he would finish 
cultivating because by that time the 
corn would be too big to cultivate and 
would shade the ground enough to 
keep down the weeds With Ins coin 
"laid by,” he felt free to celebrate 
the Fourth Making hay comes dur- 
ing the cultivating season and, unless 
interrupted too often by wet weathei, 
all the hay is usually put up and corn 
cultivated without trouble. Mi. Jones 
plans to haivest his oats about the mid- 
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Fig 169 AbouL one-half of the corn of the United States and one-third of the 
world’s crop is pioduced in the corn belt What limits its production m the north? 
What three conditions limit it m the west? What are the uses of coin grown north of 
the corn belt? Why is corn an important crop m the cotton belt? About one-fourth of 
all our crop land grows corn 



Swine and the Corn Belt 


Fig. 170. Nearly sixty per cent of the swine in the United States are in the corn 
belt, 15 per cent are in the cotton belt Why are there so many swine in the western 
part of the dairy belt and so few in the eastern part (pages 218-221)? Why are there 
so many swine in Canada northeast ot the lakes? Which of these areas produces the 
lard hog? The bacon hog? 
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die of July , then as soon as a thteshing 
machine conies he will in a clay oi two 
have it in his gianaiies. 

With the approach of fall the tein- 
peratuies, although still high in the 
daytime, will be low at night, causing 
the corn to begin to matui e In Octo- 
ber or November Mr. Jones will go into 
the field to pick his com (p. loi). He 
will sell the twenty steeis that he has 
fattened duiing the summei and buy 
about twenty-five western range cattle 
to fatten during the winter foi the 
February market (p 377). By No- 
vember the hogs will be sold and if 
the price of pork is high, he may buy 
01 raise fifty more hogs to feed 
through the winter. 

The winter will be cold with many 
snowstorms The cattle, hogs, and 
chickens must be cared foi, which 
will mean the hauling of a great deal 
of feed from the cribs, seeing that the 
stock is provided with plenty of 
water, cleaning bams and chicken 
coops, and hauling the manure onto 
the land for fertilizer. On many cold, 
stormy days he will take the children 
to school and go after them. With all 
this work, Mr. Jones still has much 
time to read and listen to the radio 
during the winter, pleasures for which 
he has little time in summer, for after 
a long day’s work he is so tired that he 
is ready to go to bed soon after sup- 
per. After February i a great deal of 
extra work will come, foi then the 
little pigs will be born and during the 
cold months will require much care. 
The last part of February Mrs. Jones 
will start her incubator which will 
natch two hundred or more little 
chickens. Then spring will come 
again. The people who think that the 
prosperous corn-belt farmer isn’t busy 
all year have never lived with one. 


20.3 

THE CORN BELT OF THE UNITED 
STATES 

Factors Determining the Limits ol 
the Corn Belt. Though corn covers a 
vast aiea in the United States, yet the 
legion in which conditions for corn 
cultivation aie so favorable that it is 
the most important of all crops is 
limited (Figs 169 and 170). To the 
north of 66 degrees Fahrenheit mean 
summer temperature, the pioduction 
of corn becomes low On the west the 
corn belt is limited by less than eight 
inches of rainfall during the summer 
months or about eighteen inches for 
the year. On the south 111 Ohio, In- 
diana, and Illinois the corn belt ends 
M'here the rich glaciated soils stop and 
the poor non-glaciated soils begin In 
Missouri it is limited on the south by 



Fig 17 1 The great oats region of 
North America extends in a crescent from 
Quebec through the northern part of the 
corn belt to Alberta, Canada Oats need 
a cool moist climate Give four rea- 
sons why oats are a very important crop 
in the northern part of the corn belt 
What crop takes the place of oats in the 
crop system in the southern part of the 
coin belt? 

the poor hilly soil. In Kansas wheie 
the hot winds of July and August dry 
up the silk and pollen of the corn, the 
yields are low and as a result corn is 
grown only to a limited extent. In 
the east, the level fertile limestone 
soils of Ohio give way to hilly, infer- 
tile clays and shales and the corn 
acreage decreases. 
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Relative Importance of Other Crops. 
Although com in the com belt is the 
outstanding ciop, yet it occupies less 
than half of the cultivated land Of 
the othei ciops, oats (Eig 171) and 
hay aie impoitant in the noith, and 
wheat and hay in the south Oats 
and hay aie used chiefly foi stock feed 
while wheat is a cash crop Vegeta- 
bles of dll types and fuiits including 
apples, peaches, peais, plums, and 
many cheiries as well as bush fruits 
such as blackbeiiies and laspbeiiies 
are giown foi home use. 

CORN IN OTHER LANDS 
Wide Distribution of Corn Produc- 
tion. Although corn yields best undei 
the almost ideal conditions of the corn 
belt, yet there is no otliei majoi food 
ciop which will give more satisfac- 
tory 1 etui ns under adveise conditions 
Coin was not brought to the attention 
of the civilized world until the lattei 
part of the fifteenth centuiy when 
Columbus found the Indians of the 
New Woild using it He took some 
of it back to Spam and from that 
time it has spread and is still spread- 
ing to many paits of the world. It 
can be found in every continent, in 
North America reaching as far noith 
as Canada and as fai south as Pan- 
ama. It will grow from Colorado 
with only fifteen inches of rain per 
year to parts of Brazil with more than 
one hundred inches It is found from 
the level lands of the com belt to the 
steep mountain slopes of Mexico, fiom 
the rich black loam soils of Iowa to the 
infertile sandy soils of Florida or the 
rocky soils of New England. It is 
used and cultivated by the negroes of 
Africa, the Indians of North and 
South America, the orientals of China, 
the Hindus of India, and the whites 


of Em ope, Noith Amenta, and South 
Ameiica It has been the staff of life 
of the Amei lean pioneers and is today 
the mainstay of the coin-belt farmer. 
It is grown today by fanners of Mex- 
ico having only a hoe and ciooked 
stick plow foi implements, and by the 
faimeis of the United States with steel 
plows, disks, hanows, planteis, culti- 
vatois, binders, shredders, and husk- 



Fig 172. How the corn crop of the 
United States is used, see the maps on 
pages 65, 96, 201, and 220 


ers. It will glow if the kernels aie 
meiely dropped in a hole in the 
giound, coveied, and left to matuie, 
though it will grow much bettei 
if carefully planted on well-tilled 
giound It has innumerable uses, 
fiom the food of man and beast to its 
use for glue on postage stamps It is 
used in the corn belt for fattening 
hogs, cattle, and chickens, m Argen- 
tina for export, and in tropical coun- 
tiies as human food All paits of the 
plant are used, leaves, stalks, ears, and 
cobs. Among the moi e important by- 
products of the coin plant aie corn 
syrup, corn starch, face powdei, glue, 
dyes, shoe polish, iron moulds, soap, 
axle grease, paints, varnishes, salad 
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oils, lubber eiasets, tiies, alcohol, 
writing paper, and even corn-cob 
pipes Thus corn is a very useful plant 
(Fig 172) 

Subsistence Corn Production in 
Brazil. Corn production m southeast- 
ern Brazil differs greatly fiom that of 
the corn belt not only in methods 



Fig 173 Brazil and Argentina pro- 
duce most of the corn of South America , 
Argentina supplies nearly two-thirds of 
the world’s exports of corn On page 86 
note that the corn regions of South 
America do not have most of the cattle 
Explain why this is so, 

of cultivation but also in use made of 
the com crop (Fig 173). Corn in 
Brazil grows under hot humid condi- 
tions, the rainfall in certain portions 
being much heavier than in the corn 
belt of the United States. The people 
raise the corn for home use, making it 
directly into a flour. Many grow it by 
cuide methods of cultivation consist- 
ing of scratching the dirt with a 
crooked stick, planting the corn, then 


hoeing it a few tunes by hand, while 
others glow it like the faimei of the 
coin belt Biazil raises much corn 
but most of It is used for food foi 
Its millions of people who do not grow 
wheat, barley, or oats, and only a little 
nee, thus corn is then chief cereal 
food This com is soft and will not 
ship well, so Brazil does not export 
corn as Aigeiitma does 
Commercial Com Production in 
Argentina. In direct contrast to pro- 
duction 111 Brazil, Aigentma laises 
corn undei conditions not greatly un- 
like those of the corn belt The re- 
gion of production m Aigentma is 111 
the panipa Rainfall and temperature 
are favorable foi the pioduction of a 
small-grained flint coin, excellently 
suitable for shipping to Euiope wheie 
it is used for cattle, hog, and chicken 
feed Because of cheap production 
and nearness to the sea, Argentina is 
able to hold hei European niaiket suc- 
cessfully against the United States 
Methods of cultivation similar to 
those of the United States keep cost 
of pioduction low, and a caieful selec- 
tion of seed and fei tile soil make yield 
and quality of coin fairly high 

Corn in Southeastern Europe. Sec- 
ond in importance to the Ameucan 
coin belt in total pioduction is the 
area sti etching from the Po Valley 
to southwestern Russia and fiom Hun- 
gary to Bulgaiia In all, these lands 
pioduce about one-sixth as much as 
the United States Conditions of soil, 
rainfall, and terapeiature closely re- 
semble those in the corn belt, but hei e 
as in almost eveiy corn legion outside 
of the United States and Argentina 
corn is an impoitant food for the peo- 
ple A considerable quantity also is 
fed to stock 01 exported flora each 
country, except Italy. 
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WORLD PRODUCTION AND TRADE 
The United States produces moie 
than three times as much corn as 
wheat, jet oiii wheat export is ten 
times as great as oui com export The 
world production of corn is greater 
than that of wheat, j^et the world trade 
in wheat is three times as great The 
explanation for this unusual condition 
is based on two factors First, the 
value of corn per unit of weight is 
much lower than that of wheat and 
hence cannot as easily bear the cost of 
ti ansportation Second, corn is in 
many areas a stock food, wheat every- 
where a human food, which means 


that the coin can be fed to stock and 
the stock sent to the market cheapei 
than the coin can be shipped because 
it takes five pounds of coin to make a 
pound of pork and ten pounds of corn 
and ten pounds of hay to make a 
pound of beef In addition, most corn 
has a high percentage of moisture and 
unless kept dry it spoils while being 
shipped It is also significant that the 
United States, which produces two- 
thirds of the world’s corn, has hei area 
of concentration far from the sea and 
hence far from cheap ocean trans- 
portation Argentina supplies about 
two-thirds of the world’s corn exports 


EXERCISES 


T (a) In table form contrast the size, 
fields, buildings, and ciops of the Dark- 
enwald spring wheat farm of North 
Dakota (p 178) with the Jones corn- 
belt farm of Illinois (6) Make a list 
of the machines each of these farmers 
uses. 

2 (fl) In 1934 how many acies of 
each crop did Mr. Jones have? (b) 
Why do oats or barley follow coin 
and clover follow oats in the rotation 
system? 

3 (c) Which can the farmer ship 
more economically — hogs or corn? 
(b) Why? (c) In a year’s time about 
how many hogs, cattle, and chickens 
does Mr Jones sell? 

4 (a) Why doesn’t he sell most of 
his gram? ( 5 ) Give four reasons why 
Mr. Jones raises so much hay. 

S. Outline the work Mr Jones does in 


each of the following seasons (a) 
spring, (b) summer, (c) autumn, (d) 
winter 

6 (a) What is the com belt? (b) 
Answer questions under Figs 169, 170, 
1 71, and 188 

7. (a) Why is corn evei giown in 
rugged mountain aieas? (b) In the hot 
humid tropics by negroes and Indians? 
(c) Give SIX ways corn products are 
used as food, (d) In what other ways 
is com used? 

8 (a) How does coin production of 
southeastern Brazil differ fiom that in 
the corn belt? (b) List foiii or more 
reasons why Argentina is able to ship 
about two-thirds of the world’s exports 
of corn 

9 Give several reasons to explain 
why world trade in corn is so much 
smaller than world trade in wheat? 


READINGS “ 


“The Com Belt” — A, III (1927), 
447-465 (excellent pictures) ; 7 , 1 ,pp. 
224-232; 87 , pp. 290-302, 12, pp, 
257-266; 1 , pp 5-22; 9 , Chapter VT, 
7 , 1 , Chapter XXX , 3 , pp 1 70-194 


An Illinois Corn Belt Community 
B, XXXII (1933), i-is. 
Fattening Steers in the Coin Belt 
101 , No 1382. 

Geogiaphy of C'orn Production 


Numbers, and letters refer to Selected Rctcienccs on pages 430-424 
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Whitciiillock's Farm, Glen Clova, Angus, Scoti and 


Fig 174 I, House, barn for cattle and sheep, sheds for hogs and chickens and 
implements 2, Feed barn and bunks 3, Sheep shed and teed lots 4, Roads s, South 
Esk River 6, Stone, hedge, and wne lences 7, Scots fir, larch, and spruce planted as 
wind break 8, Scots fii, wind break, timber used for fencing 9, Peimanent pasture 
on marsh land 10, Permanent pasture on sandy, gravelly soil ii. Permanent pasture 
on rough highlands What per cent of the land of Scotland is in rough hill pasture 
(page 93)'' 

The farm contains 525 acres, 385 5 acres are in permanent pasture (why?) , 22 
acres are in woodlots (why?), 5 5 acres are m the faimstead and lots How much of 
the farm is arable? In a given year the land is used as shown, what per cent of the 
arable land is in oats? In turnips? In rotation hay and pasture land (RP) ? Hay is 
cut from fields in the summer and they are pastured in winter Three acres supply the 
potatoes for the family and hired help, near the house is a garden of vegetables, goose- 
berries, black and red currants, and strawbenies 

The farmer employs four men and two women laborers He uses four woik horses 
and plowing, planting, reaping and threshing machinery His farm carries 50 head of 
cattle and from 250 to 300 head of sheep of the black-faced mountain breed Why is 
so much land used for permanent and rotation pasture? Explain the location of the 
arable land What is the name given to the rough hill pasture (page 92) ? 


ture, repairs harness and machinery, 
and provides his firewood. 

To keep up the fertility of his land, 
he uses much mantue and a six-year 
rotation system as follows : “ first year, 


oats; second, tin nips or potatoes; 
third, oats ; foui th, RP? first year hay 
and pasture, fifth, RP^ second year 
hay and pastme ; and sixth, RP’ third 
year hay and pasture. The seventh 


5 RPi means fallow land m fiist ycai pastuie, RP= second year pasture, RP’ third year pasture 
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Drawn jrom infmmuiion hy Juih Brcr(toi% 


Westwood Farm, Noriolk, England 

Fig. 175 I House and >drd 2, Poultry yard and house 3, Horse and cattle 
barn 4, Tool shed s> Sheep and hog sheds and feed lots 6, Garden and orchard 
7, Apiary 8, Field barns, feed bunks, and lots 9, Woods 10, Permanent pastures 
II, Hedge and wire fences 12, Roadways. 13, Railway The inset shows the location 
of the faun in England 

The large farm of 520 acres has 10 acres in the homestead and lots, 53 acies in 
woods, 107 acres in permanent pasture How many acres are fanned? Cabbage, wheat, 
and about half the barley are grown for sale — wheat for flour and barley for malt The 
other ciops aie grown chiefly lor feed foi cattle, sheep, and sw’ine Including the pas- 
ture what per cent of the entire farm pioduces feed for the stock? Mr. Joice, the 
farmer, plans to sell each year 350 fat lambs, 100 fat cattle, 400 fat hogs, several hun- 
dred chickens, the wool ot 260 ewes, the eggs of 3C0 hens, and the milk of 30 cows 
Mr Joice does not raise all these on his farm, he buys, for fattening, some sheep and 
cattle from the highlands of England and cattle fiom Ireland, he also buys hogs for 
feeding To work this farm Mr Joice has sixteen woik horses, a tractor and all kinds 
of machinery, including a threshing machine and feed grinder He hires sixteen workers 
over twenty-one years of age and eight under twenty-one Mr Joice has a big 30b to 
run his faim at a profit 

year the lotation staits again with (Fig. 17 s). This farm, located in the 

oats. The faimer keeps the percent- eastern plain of England, is in one of 

age of land in oats, turnips, and RP the most intensively farmed sections 

about the same year after year by of Europe. The gently rolling land, 

using rotation in fields A to Q. clay loam soil, absence of excessive 

Westwood Farm, Horfolk, England rain, and nearness to large market 
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centeis oive Mr Joice a chance to 
laise and sell a variety of products 
Every season is a busy one. The woik 
of spring consists of caring foi the 
baby lambs ' and pigs, fattening cattle 
and hogs and marketing them, clean- 
ing out the feed lots, spreading ma- 
nure, working down the land and 
planting the oats, bailey, peas, beans, 
new hay, cabbage, and early roots 
In early summer the hay, peas, and 
beans are cut, cured, and stoied in 
barns or stacks , in late summer the 
wheat, barley, and oats aie cut and 
threshed , the late roots are planted, 
some of them on the winter barley and 
wheat fields , the root crops are hoed 
and plowed (Fig 176) , and the stock 
glazed on the peimanent pasture and 
stubble fields. In the autumn the 
wheat and some winter barley are 
planted, some white turnips aie 
pulled, washed, and marketed, the 



CouTtp&y of Swedish State Railway 


Mangels in Southern Sweden 

Fig 176 The young tender plants 
require several hoeings and plowings be- 
foie they are large enough to shade the 
ground and keep down the weeds 

cabbages are cut and marketed ; some 
of the swedes and mangels (big forage 
beets) are pulled and buried in pits, 
the ewes, cows, and young cattle are 
grazed on pasture, the hay stubble, 
and on the tops of the roots, extra 
cattle and swine are bought for fatten- 
ing; the fattening stock are fed in 



Cointe'iu of Buchtriiys Ma-ilnifabuh 


Mangel-wurzels in Denmark 

Fig 177 The implement m the upper 
picture cuts the tops off the mangels, 
lifts them out of the ground, and cuts off 
the roots, root lifting machines die used 
in many sections, but most of the roots 
of northwestern Europe are pulled by 
hand, this is true also of all the turnips, 
carrots, radishes, and other roots pro- 
duced for sale in the cities In the lower 
picture the piles of roots will be covered 
with stiaw and dirt to keep them for 
wintei feeding 

lots on ground feed; and the fall 
plowing is done. In winter the le- 
mainder of the loots aie pulled and 
marketed, or stored for feed , the fall 
plowing is finished (p. 224) , hedges 
aie cut , in spare time laborers cut fire- 
wood , ewes and young stock are 
grazed on stubble and root fields, 
fat stock aie fed caiefully in lots 
Throughout the year cows, bees, and 
chickens are tended carefully. No 
farm has moie types of woik than one 
on which mixed fanning is practiced 

On all the fields a four- or five-year 
rotation system is used so as to keep 
the land fertile and save labor in 
plowing and working the soil. The 
order of crops in the system is as fol- 
lows- first, clover, fodder hay, and 
pasture; second, wheat; third, root 
crops and potatoes; fourth, oats or 


* The lambs are bom in Februaiy and March; during lambing time a shepheid must stay up 
each night with the sheep 


MIXED FARMING IN NORTHWESTERN EUROPE 211 


bailey, and fifth, bailey. In geneial 
the fainiei grows each season about 
the same acieage of each ciop foi 
three reasons to have an even labor 
supply and stock carrying capacity, to 
maintain a ciop lotation system, and 
to get an income from several crops 
and animal products 

Root Crops and Animals. North- 
western Europe pioduces no corn 
Howevei, turnips, mangel- wurzels, 
and other foiage beets are well 
adapted to the cool moist climates, 
sandy soils, and dense populations of 
this region The tops can be giazed 
by sheep and cattle m late summer, 
fall, and winter, and the roots, which 
contain more food value per acre than 
corn, aie fed in winter to horses, beef 
cattle, ewes, lambs, swine, and dairy 
cows (pp. gi and 213 — see picture 
p. 212) 

The British Isles, northwestern 
Fiance, and southern Scandinavia lead 
in the pi eduction of these valuable 
crops About 10 per cent of the ciop 
land in the United Kingdom is in 
turnips. In Demnark, turnips also 
have an important place in the re- 
markably pioductive animal indus- 
tries, but mangel-wurzels have a 
highei rank The two occupy about 
IS per cent of the land in crops (Fig 
177). In Germany the overwhelming 
position of potatoes even as feed for 
livestock makes turnips and forage 
beets of less importance. 

The dense populations, the climate 
favoring loot forage and grass, to- 
gether with gieat skill on the part of 
its farmers give parts of northwestern 
Europe the greatest density of large 
domestic animals in the world The 
Iiish Free State, for example, has 
about 150 cattle to eveiy sciuare mile, 
against 70 per square mile in Iowa 


(Fig 178) In the United Kingdom 
the density is not so great, but as a 
group the beef cattle are the finest in 
the world Almost all of the best 
breeds of beef cattle weie developed 
in Britain This region also is cred- 
ited with the best breeds of dairy 
cattle and most of the finest types of 
sheep In Germany, Holland, Bel- 
gium, and Denmaik the pig industry 



Fig 178 Nortlnve.stern Europe is a 
great beef and dairy cattle region A 
humid cool climate, many rough and 
marshy areas, intensive mixed farming, 
dense population, and e.xcellent trans- 
portation favor the production of cattle 
products 

has reached a high development, the 
animals thriving on beets, turnips, po- 
tatoes, barley, and daily by-products. 

Most of the animals are laised for 
local consumption, but in two coun- 
tries the fact that climate and soil are 
unfavorable to food ciops makes ani- 
mals especially important Denmark 
and the Irish Fiee State depend upon 
animal products for their mam ex- 
ports, in both cases the bulk going to 
England Almost one-third of Den- 
mark’s export tiade is made up by 
bacon, regaided as the world’s finest, 
and another third by butter. Almost 
one-third of the Iiish Fiee State’s ex- 
ports consist of live cattle shipped to 
England for fattening. 

Potatoes and Mixed Farming. Po- 
tatoes are of special significance to 
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north westein Euiope In the United 
States potatoes aie grown on about 
3,500,000 acres, or 1 per cent of the 
cultivated aiea Geimany, with only 
one-seventh as much aiable land as 
the United States, has 7,000,000 acres 
of potatoes, 01 15 per cent of its cul- 



Fig 1 79 Locate the great potato area 
of Europe on a political map Can you 
give reasons for so many potatoes in 
this region? Why are so many potatoes 
produced in western and southern 
France? 

tivated aiea. This is one-fourth of 
the woild’s potato production In 
Poland potatoes also hold 1 5 pei cent 
of its cultivated area, producing an- 
other one-fifth of the world’s supply 
(Fig. 179). Euiope as a whole pro- 
duces foui-fifths of the w'oild’s potato 
crop. Why does Euiope glow so many 
potatoes ? 

The potato is one of the most 
productive crops grown in temperate 
lands Although it is only one-quartei 
as nutritious as wheat, one acre of 
potatoes will produce from five to ten 
times as many bushels of food as an 
acre of wheat. Hence it is a valuable 
crop in densely populated Europe 
(Fig. 180). The potato is one of the 
hardiest of cultivated plants, growing 
to perfection only in regions of rela- 
tively cool climates. In the United 
States the largest yields of 2 50 bushels 
per acre aie in Maine, whereas the 
average for the country is only no 
bushels As the most populous part 


of Euiope lies even farther north than 
Maine, a haidy crop is impoitant 
Much of northern Europe has rather 
poor soils and the land has been cul- 
tivated for a long time This is less 
of a handicap in 1 aising potatoes than 
w'ould be the case with most crops 
To grow potatoes huge quantities of 
feitilizei are necessary, but this is 
justified since the crop yields more 
food than any other. Potatoes require 
much labor and are so bulky that it 
geneially does not pay to ship them 
very far Northwestern Europe has 
an abundance of low-piiced labor and 
a fairly even distiibution of faira 
population as well as many large 
cities. 

As a result of these favorable con- 
ditions, Germany produces 24 bushels 
of potatoes per capita, six times as 
much per peison as the United States 
pioduces In Germany potatoes aie 
used in many ways Less than a third 
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SoPTiXG PoTAiOES, Germany 

Fig 180 Throughout northwestern 
Europe women take an active part m the 
planting, cultivation, haivestiiig, and 
preparation of the crops The potatoes 
are being sorted according to quality and 
uses to be made of them 

are used diiectly for human food, al- 
though the Geimans eat about foui 
times as much as the average Anieii- 
can The principal use is livestock 
feed, especially for hogs (Fig. 181) 
In addition laige quantities are used in 
the manufacture of alcohol, starch, 
and potato flour. 
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Sugar Beets. The siigai beet in the 
agiiculture of northwestern Euiope 
holds a distinctive place. It supplies 
a laige part of the sugar leqniieinents 



Fig i8i The great swine regions of 
northwestern Europe are in the regions 
of root crop mixed farming and of dairy- 
ing Contrast with the sheep map, page 
gi, and explain 

of the people and is the basis for im- 
poitant sugar manufacturing entei- 
prises , it constitutes an indispensable 
pait of the animal industiies as beet 
lops and root refuse, after the sugai 
has been extracted, make fine feed foi 
livestock, it is rotated with cereals 
As a result of its impoitance to both 
man and animal the sugar beet occu- 
pies the best lands of this aiea. It 
finds, in addition to suitable climatic 
and soil conditions, the dense popula- 
tion required fot working in the fields, 
good transportation facilities, and 
large markets 

Germany, France, and Czechoslo- 
vakia have the leading sugar beet areas 
(p III), Germany being the world’s 
main producer. Fleie the industry is 
concentrated in two districts which 
have a fertile, dark-colored, fine-tex- 
tured loamy soil, relatively high sum- 
mer temperatures, and comparatively 
low rainfall. 

Cereals and Mixed Farming in 
Northwestern Europe. Although root 
crops are a distinctive phase of agii- 
culture in northwestern Europe, grains 


have an important place, the acreage_ 
generally exceeding that in root crops 
These are valuable because they add 
vaiiety to the diet, fit into crop ro- 
tation s\ stems, and require less labor 
than the root crops 
Some of the best soils of this region 
generally are sown to w'heat Five 
centers stand out western France, 
noithern France, southwestern Bel- 
gium, eastern England, and central 
Geimany (Fig 182). The skilful 
farmers of northwe.stern Europe se- 
cure enoimous yields, because of fer- 
tilization, caieful seed selection, and 
crop rotation Netherlands and Den- 
mark devote comparatively little land 



to wheat but they have average yields 
of more than 40 bushels per acre. 
Belgium gets 38 bushels to the acre, 
Great Biitain, 35, Germany, 26, 
France, 20. How do these yields com- 
pare with those in the semiarid wheat 
legions of the world? Only in France, 
where the government protects wheat 
farmers against cheap wheat from 
semiai id regions by a high tariff, and 
in Switzerland does wheat occupy 
more land than any othei crop In 
the other countries of northwestern 
Europe barley, lye, and oats aie the 
main cereal ciops. 

The fact that rye, like potatoes, pio- 
duces good yields m regions of severe 
winter temperatures, poor soil, or 
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Fig 183 In southein and western 
Europe wheat takes the place of i\c for 
bread 


rough topography makes it a valuable 
crop foi these lands (Fig 183) In 
the great northern plain of Europe 
from the Noith Sea to the Ural Moun- 
tains it IS the outstanding crop. In 
Geimany it occupies moie land than 
any othei crop except hay, about one- 
flhh of the total In Poland, which is 
colder, it occupies moie than twice as 
much land as any other crop, about 
one-thiid of the total Each of these 
countries produces more than five 
times as much rye as the United 
States. Whereas in this countiy rye 
is grown chiefly for animals, only 
about one- thud being used for food, in 
parts of Euiope it is used mostly for 
bread 

Oats is another crop of great value 
to northwestern Europe because of its 


ability to glow m cool, moist climates 
and on a lathei pool soil Besides its 
use as a food in many areas, especially 
Scotland, it is important in the live- 
stock industries In all the coolest 
countiies of northwestern Europe it 
holds more land than any olhei crop 
except hay Commonly it is cut as 
green feed or hay In the United 
Kingdom, because of the laige aiea 
of permanent pasture, it surpasses 
even hay and holds one-fourth of the 
area in crops In France and Ger- 
many it lanks next to the leading 
bread ceieals. 

Barley is especially valuable in 
northwestern Euiope because it will 
grow in a short season, give high 
yields of gram pei acre, fit well into 
a rotation system, and give valuable 
stock feed In England and Denmark 
huge quantities of barley aie fed to 
animals, and everywhere in Europe it 
is giown foi malt 

Imports of Foodstuffs. In spite of 
its system of intensive mixed f aiming, 
high yields per acre, and great dairy in- 
dustry, northwestern Europe has to 
import much food for its millions It is 
the world’s chief importing region foi 
wheat, corn, oats, beef, mutton, pork, 
fish, butter, and cheese 


EXERCISES 


1. (a) Answer the questions under 

Fig 174. (b) What is the system of 

rotation on this farm? (c) Take field 
C and work out the crops on this field 
for a seven-yeai period, (d) Take the 
map as shown for the plan of crops for 
the present year and work out the field 
plan of crops for next year. 

2, (a) Answei the questions under 

Fig 17s (b) Make a list of the cash 

crops; the supply crops, (c) In outline 
form list the work of Mr. Joice in each 
season. 


3. {a) List six reasons to explain why 
roots are valuable crops for northern 
Europe. (6) Show how loots are re- 
lated to the beef cattle industry, to the 
rearing of sheep 

4 (a) What conditions favor the 
production of cattle products in north- 
western Europe? (b) Explain why 
theie are so many cattle in the coastal 
region from southern France to south- 
ern Sweden, (c) Contraist the dense 
sheep areas with the dense cattle areas 
of western Europe. 
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5 Why does Europe produce four- 7 (a) Why are cereals important in 

fifths of the world’s potatoes? the mixed farming of northwestern Eu- 

6 List five conditions which make rope? [b) Compare the lye, potato, 

swine so important in mixed farming of and swine areas of Europe (c) Corn- 
northwestern Europe pare cattle and sheep areas 

SPECIAL REVIEW PROJECT 

Contrast the methods of wheat pio- (2) the semiaiid plains of Kansas, 
duction in (i) northwestern Euiope and 

AN EXTRA LESSON 

“The imports of foodstuffs by north- out (i) the commodities imported, (2) 
western Euiope,” consult the text, tables, the regions supplying them, and (3) the 
and maps; in the lesson attempt to bring reasons for the trade 

READINGS = 

“Rye, the Grain of Poverty” — L, 11 (1926), 284-286, 287-288, 292-297; 

(October, 1932), 13-18 65 , pp 202 ff 

“ Lowland and Highland Farms in Scot- “ Farming in Holland and Belgium ” — 
land” — B, XXX (1931), 365-37? B,XXIX ( 1930), 42-50, 65 , pp 276- 
" Agiicultural England ” — B, XXVIII 292, 293 ff 

(1929), 68-71, L, II (November, The Drainage of the Zuider Zee ” — J, 
1932), 1-6 ‘ XXI (1931), 574-583; P. LX (De- 

" Farming in Ireland ” — 65 , pp 370 ff. cember, 1932 ) , 14 ff. 

“Farming in France” — B, XXV 

TOPICS FOR INVESTIGATION AND REPORT 

“A Trip to a Large Farm in the Low- 114-121, 24 , pp. 142-147, 152—153 
lands of Scotland ” — B, XXX “ Rye in Euiope ” — 23 , pp 69-72 ; 24 , 
(^931)1365-377; moutline form con- pp 70-74. 

trast this large lowland farm with “ Wheat in Western Europe ” — 23 , pp 
Whitehillock’s faim S7-6i, 65, 24 , pp 4 i- 44 , 46; A, I 

“The Potato in Europe” — 23 , pp. (1925), 39, 42-45. 


Numbers and letteis refer to Selected References on pages 420-424 



CHAPTER XVIII 


DAIRY FARMING IN TEMPERATE LANDS 


In some ways dauying is the most 
advanced type of farming It requiies 
more knowledge of agricultural prac- 
tices and moie continuous work than 
any other type The daily man must 
know how to glow good ciops of sev- 
eral types, he must have a thorough 
knowledge of dairy cattle, and in 
handling the daily products he must 
use as much efficiency as an up-to-date 
factory The dairyman has woik on 
every day of the year, foi dairy cattle 
are expensive and must not be left to 
shift for themselves (Fig 184) 
Besides human skill dairying on a 
large scale demands certain geographic 
conditions The skill and geogiaphic 


advantages aie best obtained in three 
majoi dairying regions east cential 
Noith Ameiica, noithwestein Euiope, 
and New Zealand and southeastern 
Australia 
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A Dairy Farm, Socihern Wisconsin 

Fig 1 84 The equipment of a modern 
dairy faini is expensive Can you name 
the vaiious farm units shown here? 
The cows are Holstems and Ayrshires 


§f — DAIRYING IN EAST CENTRAL NORTH AMERICA 


A Massachusetts Dairy Farni (Fig. 
185) Mr Shaw’s faim gives us a 
good example of how dairying is car- 
ried on in New England. The large 
barn has three floors In the basement 
are stalls for two woik hoises, the 
calves, and heifeis. On the first floor 
are stanchions for twenty-eight milch 
cows and bins for dairy feed made of 
bran, cottonseed meal, etc Also on 
this floor are the garage and the milk 
house. The third flooi is a huge loft 
for hay Adjoining the barn is the silo 
with ensilage (chopped green corn) 
which is excellent feed for cows in 
winter. The barn is well constructed 
to keep out the cold , the cows are kept 


in their stanchions fiom Octobei to 
May. If kept waim and quiet they 
give moi e milk In front of each cow 
IS a drinking cup with a constant sup- 
ply of watei. Where does the water 
come fiom^ The milk house, built 
recently, is excellently equipped to 
weigh, test, and cool the milk. Clean- 
liness is an absolute requirement if 
the daiiyman wishes to sell his milk 
as grade A 

The Dairy Farmer’s Crops. Nearly 
one-half of Mr. Shaw’s farm is in pei- 
manent pasture, which is rough, stony, 
and has trees scattered here and theie. 
The stones for building the many 
miles of stone fences were taken out 
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pipe line to dairy barn 8, Chicken house and tool shed g, Wells lo, Roads and 
lanes ii, Stone-wall fences 12, Wire fences 13, Unfenced field borders 14. Per- 
manent pasture 15, Woodlands 

This dairy fann contains 194 acres, 43 acres are m woodland, rough and stony, 96 
acres m permanent pasture, all the pasture is rolling to rough land The crop land 
comprises 50 acres What percentage of the farm is m pasture? In crop land^ What 
part of the crop land is m corn? Mr Shaw produces fruit, vegetables, and poultry for 
his own use He uses two horses, a tractor, a truck, and other machmerj’ Mr Shaw, 
his son, and one lured man lun the farm They have steady work thioughout the year 


of the pastures and fields Weie you 
to ask Ml Shaw if he had a hard job 
building the fences, he would smile 
and tell you that his ancestors made 
the fences, but that he has repaired 
some. These pastures furnish good 
summer grazing because the region 
has a plentiful supply of rain. The 
cows are turned out in daytime about 
the middle of May , at night they are 
kept in and fed dairy feed. Nearly 
all the cultivated land grows crops 


used for feed for the cows. What part 
of the crop land grows hay? Physical 
conditions here are excellent foi hay 
. and poor for other crops The land is 
* rolling, soil infertile, climate moist, 
and the season short. In some years 
Mr. Shaw plants a field of oats as a 
nurse crop for grass seeding, he cuts 
the oats green for hay. Mr Shaw has 
each year twelve to fifteen acres of 
corn, which he cuts when still green for 
ensilage (Fig 186) A laige amount 
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ot hay, ensilage, and daiiy feed is 
lequired because the cows aze kept in 
the barn foz seven months and dining 
the summer aie fed at night in the 
barn. 

Well-Bred Cattle Carefully Tended, 
hlr Shaiv’s held consists of twenty- 
eight large Holstein cows Each one 
is a registered pure-bred animal He 
paid a high puce for his cattle, but he 
says that the money was well spent 
because the cows produce laige 
amounts of milk In a region where 
fluid milk IS sold, the Holstein is excel- 
lently suited, for it produces mote 
milk than any other breed of cattle, 
though the milk is not as rich as that 
of otheis Mr Shaw’s cows on the 
average pioduce more than three times 
as much milk per cow as did those of 
his great-giandfatlier. Each cow is 
fed a definite amount of hay, ensilage, 
and concentrate. The amount is deter- 
mined by the tests of the individual 
cow, the weight of the cow, and the 
milk she produces In cold weather 
more feed is lequiied to keep the body 
warm, even though the cows are kept 
in the warm barn. The water is some- 
times heated enough to take the chill 
off because, if the cow drinks ice- 
cold water, she must use energy to 
heat it and hence will give less milk. 
lEach day the cows are carefully 
Ibrushed and during hot weather are 
I, washed. The stalls are cleaned and 
\ washed every day 

The cows aie milked by machines 
I run by electricity. These save labor, 
are sanitary, and cause the cows to 
give more milk. In Massachusetts, 
with so many factories, labor is expen- 
sive and labor-saving devices are 
important. The milking machine is 
entirely enclosed so few germs get 
into the milk. The milk is 'weighed 
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and tested As Mr Shaw knov's 
exactly how much milk each cow is 
pioducmg and how iich it is, he knows 
whether or not each cow is paying foi 
its keep As soon as the milk is 
weighed it is carefully stiained and 
put in cans m cold water The rela- 
tively cool climate of Massachusetts 
makes it easy for hh Shaw to keep 
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Fiii.ing a Silo 

Fig iS 6 The com is cut when still 
green and with an ensilage cutter is cut 
and elevated into the silo , this feed keep.s 
up the yield of milk during winter, most 
daily fanners also feed the cows cotton- 
seed meal cake 

his milk sweet. He sells his milk to a 
buyer who stops for it each morning 
with a laige tiiick. He also gets 
money from the calves and old cows 
he does not wish to keep. 

Mr. Shaw makes moie money sell- 
ing milk and cream than butter and 
cheese The reason is that milk has a 
higher value when cold or fiesh than 
when made into cheese or butter. He 
lives so close to Worcester, a great 
market, that he has no difficulty sell- 
ing it It is transported rapidly and 
cheaply on the excellent loads from 
his farm to the city. Mr Shaw has no 
swine, while the dairyman in eastern 
Canada has many. Can you explain 
why? 
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THE DAIRY BELT OF EAST 
CENTRAL NORTH AMERICA 
Limits of the Dairy Belt. Study the 
map showing the distribution of dairy 
cows m the United States and Canada 
(Fig 187) The limits of the concen- 
tration of daily cattle are a response 
to definite geographical conditions 
On the noitli the swamps and woods 



The Dairy Belt of East Cenieal 
‘ ‘North America 


Fig 187 Three-fourths of the dairy 
cows of Canada and nearly nine-tenths of 
those of the United States are east of 
the twenty-inch annual rainfall line The 
dairy belt has moie than half of the dairy 
cows of the United States and Canada 
Why do the following areas have few 
dairy cows northern Maine, the area 
north of Lake Superior, northern Michi- 
gan, east central New York, west central 
Pennsylvania? 

of northern Minnesota, the rugged 
and sandy land of northern Wisconsin 
and Michigan, and the Lauientian 
upland of southern Canada prevent 
the belt from extending farthei in 
that direction. In the east the belt 
extends to the ocean but areas espe- 
cially favorable for fruit and vege- 
tables are used for them instead of for 
dairying. The Adiiondack Mountain 
legion in New York is too rough for 
dairy f aiming and northern Maine is 
a forested region. On the south the 
daily belt ends at about the 70 degrees 
Fahrenheit summer temperature line 
and also wheie the good loam soils 
leplace the sandy soils.' In this south- 


ern poition, where bettei soils and 
more favorable climate are found, com 
01 wheat takes the place of hay In 
the west low rainfall suits spring wheat 
better than the dairy industry. Also 
the diy glasses of the west are not so 
good foi milch cows as the green lus- 
cious glasses of the east 

Conditions Favoring Dairying in 
the Dairy Belt. Climate is well suited 
to dairying (p 189) Rainfall vaiy- 
ing from twenty inches in the west to 
fifty inches in the east serves to pro- 
duce luxuriantly gieen pastures and 
excellent foiage crops The much 
lower rainfall of the west is highly 
efficient because most of it comes in 
the growing season Cool summei 
weathei makes for higher lainfall 
efficiency than farthei south Also 
daily cattle give moie milk if the 
weather is cool, and the milk can be 
more easily handled To lealize the , 
importance of this, contrast our 
method of milk delivery with that of 
Spain or Italy where goats are diiven 
to the customei ’s door and milked to 
make sui e that the milk will be fresh. 
Many woodland pastures with many 
lakes and streams also favor the dairy 
industry because pleasant surround- 
ings and contentment cause the cows 
to give more and richer milk In some 
ways the long cold winters are an 
advantage. Where winters are long, 
people must have work that can be 
done during cold weather No field 
work is possible, but cows can be 
cared for and milked daily. Also the 
cold winters furnish natural ice which 
IS cut and stored for summer use. 

In three ways the topography of the 
dairy belt promotes the dairy industiy 
The land may not be level enough for 
many crops; the slopes may be so 
sleep that erosion will lesiilt if planted 
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Fig iSS Most of the hay of the 
United States and Canada is grown in 
the dairy belt and m the corn belt 
What four crops are used for hay (foi- 
age) on the Darkenwald spring-wheat 
farm? What two on the Heath hard- 
wmter wheat farm? What four reasons 
cause Mr Jones to grow so much hay on 
his corn-belt farm? Mr Shaw on his 
dairy farm? In the dany belt (page 
319) hay makes up one-half the acreage 
of all crops, m New England from 75 to 
85 per cent of all crop land is in hay 

in Clops other than hay or tree crops; 
rough land may so isolate a farm that 
it is necessary to produce a high value 
commodity foi sale in which case 
cheese or buttei is satisfactory Many 
of the regions that are not rough are 
unsuited to othei crops because of soil. 
In Minnesota, Wisconsin, Michigan, 
and sections of New England, there is 
much land too sandy for ciops and bet- 
ter devoted to hay and pasture (Fig 
188) In the northern pait of the 
glaciated area much poorly drained 
land has soils unsuitable foi crops. In 
addition most of these soils have been 
developed under forest vegetation and 
aie infertile. On the excellent soil 
aieas in the region crops are pioduced. 
Potatoes, other root crops, rye, hay, 
and oats are best adapted to the soils 
and climate of the region (Fig 189). 

Compare the map of dairy cattle 
with the population map of the United 
States and Canada. Notice the dense 
population of the dairy region. About 
thirty-six million people live within 


its boundaiies, a much gi eater popula- 
tion than in any othei agiicultuial 
region of Noith Amenca , in the legion 
and near it live moie than one-half of 
the urban population of the United 
States and Canada What is still moi e 
significant is the fact that of the people 
of the legion only one-fifth are on 
faims, the four-fifths in cities, requir- 
ing flesh milk daily, furnish a huge 
market 

As the dairy faims lie neai large 
cities, many of them have the finest 
means of tiansportation available 
This IS impoitant because fiesh milk, 
the piincipal product, is bulky, hard 
to handle, and must be consumed 
quickly. The milk ti ains make meti 0- 
politan railioad yards busy places, 
while huge motor tiucks with glass- 
lined tanks tianspoit enormous quan- 
tities of milk from farms faiily near 
the city. Great cities like New Yoik 
and Chicago require so much milk 
that they diaw upon farms several 
bundled miles distant, New York 
importing much milk from Canada 
Howevei, most of the milk goes less 
than one hundied miles to market. 



Fig 189 More than half the potato 
crop in North America is produced 111 the 
dairy belt This is owing to the laige 
yield of potatoes in a cool summer, 
large aieas of sandy soil well suited to 
a tuber crop, competition in other re- 
gions of corn which requires much laboi 
at the same time as potatoes, and the 
huge market m this region. 
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Fig I go The concentration of re- 
ceipts from sale of dairy products in the 
dairy belt is greater even than the con- 
centration of LOWS What IS the chief 
dairy product sold from northern Ver- 
mont, western New York, eastern Michi- 
gan, southern Wisconsin, central Wiscon- 
sin, Minnesota, and northeastern Iowa? 

hence the eastern part of the daily 
region sells more milk because of the 
greater number of cities, while the 
western specializes in butter and 
cheese. 

Minnesota is the great butter state, 
manufacturing almost one-fifth of the 
country’s creamery butter. Butter is 
an important food and can be shipped 
farthei than milk to eastern markets. 
Wisconsin is a great cheese state pro- 
ducing two-thirds of the nation’s out- 
put It also ranks third, or next to 
Iowa in butter. Combining its enor- 
mous cheese production, large butter 
production, and fairly large fluid-milk 
production for city use, Wisconsin far 
outranks any othei state in total value 


of dairy products (Fig 190) The 
southeastern counties of Wisconsin 
supply the cities with milk, hence there 
aie few cheese or butter factories here 
Faither northwest the production of 
butter and cheese is more important, 
resulting in a spi inkling of cheese and 
butter factor ies. Butter factories are 
usually in the better districts where 
silage corn and plenty of hay may be 
grown for winter feed, thus making a 
larger output of milk throughout the 
year. Those sections which make 
cheese mainly are found where forage 
IS less abundant Here the farmer 
does not do much milking in the win- 
ter, he merely feeds the cows enough 
to keep them in good physical condi- 
tion. In the spring, summer, and fall 
he does the greater part of his milking 
while the cows are pastured on luscious 
grasses. 

Southeastern Canada, included in 
the dairy region (p. 219), has about 
two-thirds of the Canadian popula- 
tion and ranks as the great dairy region 
of that country. Milk, butter, and 
cheese are all important. Dairying 
is supplemented by the production of 
bacon hogs fed on the skim milk, bar- 
ley, and root crops. Canada has three 
important markets for her products, 
her own people, eastern United States, 
and England 


EXERCISES 


1. In what ways is dairying the most 
advanced type of farming? 

2. (a) In table foim contrast in size, 
fields, fences, buildings, crops, and ani- 
mals the Darkenwald spring-wheat 
farm and the Shaw dairy farm in Massa- 
chusetts (b) Make a list of the ma- 
chinery used on each of these farms 

3 (a) Answer the questions under 
Fig. 185. (b) What five reasons cause 


Mr. Shaw to laise so much hay? (c) 
Why does Mr Shaw give so much time 
and care to his cows? (d) How does he 
market his milk? 

4. (a) What is the dairy belt? (b) 
What limits it in each direction? (c) 
Why doesn’t it extend into the southern 
states? (d) Into the Great Plains? 
(e) Answer the questions under Fig. 
187. 
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S (a) List the seveia! conditions 
that favo) danyina; in the daiiy belt 
(b) List the conditions to explain why 
Minnesota is the gieat biittei slate and 
why Wisconsin is the gieat cheese state. 


6 Toiitiast in aiiimalSj crops, daily 
pinducts, and markets the daily indiis- 
tiy of Massac husetts with that of south- 
ern Canada 


AN EXTRA LE.SSON 


Visit a neaiby laige daily faim, oi a 
laige creamery, or condensaiy. Befoie 
going, woik out the chief aim of your 
visit, list the things you plan to observe, 
and the questions you plan to ask. Keep 


notes as you study the plant Write a 
papei on “ A Daiiy Faim,” “ A Cieam- 
ery,” oi “ A Condensary,” bringing out, 
wherevei you can, the i elation of geo- 
graphic conditions. 


READINGS " 


“ Milk, Butter and Cheese ” — 9 , Chap- 
ter XIII, l,pp. 233-238, 13 , pp 146- 
186; 24 , pp 240-247, 94 , pp 129- 
131; 106 (1922), pp 281-29S 
“ The Milk Supply ” — 1 , pp 233-23S, 
20 , 1 , pp. 54-74; 24 , pp 247-259 
“The Daily Region”' — 87 , pp. 330- 
337; 95 , pp. 135-142, 23 , pp 168- 
175 - 

“ The Hay and Dairy Belt ” — A, IV 
(1928), 44-73, quite detailed, sev- 
eral maps, 12, pp. 367-369 
“The Daily Industry ” — 106 (1922), 
pp 281-394, long and detailed. 

“ Importance of Dairy Products as 
Food” — 24 , pp 240-246; 13 , pp. 
146 ff.; 95 , pp. 13S-137 
"The Development of the Dairy In- 
dustry in the United States ” — 106 
(1922), 'pp 297-319, many maps. 

“ Why Dairying has become so Impor- 
tant in this Countiy ”' — 106 (1922), 
pp 281-284. 


“ Physical Conditions for Dairying ” — 
A, IV (1928), 44-52, and other refer- 
ences and texts 

“Crops in the Daily Belt” — A, IV 
(^928), 53-58 and several maps in 
the text 

“The Variation of Agiiculture in the 
Daily Belt” — A, IV (1928), 59- 
67,87, pp 49-52,103-116,390-392. 

“ Breeds of Daily Cows ” — 9 , Chapter 
XIII; 106 (1922), pp. 319-331- 

“ Cheese Industry of Wisconsin” — A, 
II (1926), 292-308. 

“ Maiketing Dairy Piodiicts ” — 106 
{1922), pp. 351-366. 

“ The Influence of the Cieam Separator 
and Milking Machines ” — 9 , Chapter 
XIII; 20 , 1,54-74, 13 , pp 147-163. 

“A Visit to a Creamery”- — 20 , I, pp. 
64-74, 13 , pp 159-163. 

“Pasteurizing Milk” — 98 , No. 240, 

“ Scottish Agriculture ” — A, X (1934), 
217 ff. 


§ II — DAIRY FARMING IN OTHER LANDS 
DAIRYING IN EUROPE 


The woild’s most advanced dairying 
districts lie in northwestern Europe 
All the world’s important breeds of 
daily cattle originated in these lands 
— the Jersey, Guernsey, and Ayrshiie 
from the British Isles, the Holstein- 


Friesian from Flolland, the Brown 
Sv/iss from Switzerland, and other 
bleeds. Some of the intensive daily 
sections like northern Italy, northern 
France, the Netherlands, and Den- 
mark have two and three times as 
many cows per square mile as the 


1 Numbers and letters refei to Selected Refeiences on pages 420-434, 
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Fig 191 I, House 2, Workers living quarters 3, Garage, wood shed, and tool 
shed 4 , Chicken house 5. Hog house 6, Horse slaWe, dairy barn, and hay barn 
7. Cattle yard 8, Roads g, Fenced field borders 10, Permanent pasture The barn 
IS laige and has high roofs foi hay storage, one section of the floor is open for the 
thresliing machine, one bin is well ventilated for turning the gram in this damp climate 
The roots are kept m pits covered with straw and dirt 

The farm contains 61 acres In one year the crops were distributed as on the map 
grains occupied 44 per cent of the farm land, permanent pastuie, hay, and green forage 
occupied 35 per cent, and roots used about 20 per cent This distribution of ciops 
corresponds closely to the use of farm land in all Denmark in a recent year grams, 43 
per cent, pasture and green fodder, 35 8 per cent, roots, iS 4 per cent, other crops and 
fallow, 3 8 per cent 

Mr Petersen has two teams of Belgian horses, sixteen cows of the red Danish 
breed, he sells the cream to a near-by cieamery He keeps eight sows and plans to sell to 
the bacon factory each year about seventy pigs weighing one-hundred eighty pounds 
each; he keeps one hundred foity laying hens, and raises about two hundred chickens 
for sale, he keeps about thirty ducks and ten geese, he veals the steei calves 


densefct dairy regions in the United 
States. 

Denmark, the Cooperative Coun- 
try.” The Petersen dairy farm (Fig. 
191) illustrates well the type of dairy- 
ing carried on in Denmark. The farm, 
containing sixly-one acres of land, is 
larger than the average. One-fourth 
of the farms of Denmaik compiise 


less than one and one-half acres, 50 
per cent comprise less than thirteen 
and one-half acres, and 70 per cent 
comprise less than forty acres. The 
small size of the farms is a recent con- 
dition, for not many years ago most of 
the land was in large estates With the 
change from wheat farming to dairy- 
ing the estates were broken up. Now 
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Fig 192 Chart A shows rainfall and temperature conditions m the highlands of 
Scotland near Whitehillock’s farm, Chart B those m the plains of England neai West- 
wood farm , Chart C those m Denmark near the Petersen dairy farm Compare Chart C 
with Chart C, page i8g The cool, rainy climate is especially adapted to the pioduction 
of root crops, barley and oats, and good hay and pasture 

many farms ate so small that a farmer meal from the United States and corn 

and his family can operate one with- from Argentina The cows are stall 

out much hired help fed most of the year When they are 

INIr Petersen practices a veiy inten- fed on hay giound, they aie tethered — 
sive type of fanning. How many most of Mr Petei sen’s fields aie not 
acres of his farm are not used foi crops fenced 

or pasture ? Hi_s level farm has sandy The government and the people have 
loam soil, there is sufficient lain tor done much to help the dairy faimei. 

Cl ops and the winters are mild He The government loans money on easy 

practices rotation of crops. On the teims to persons who want to buy 

seven large fields the order of Cl ops is: dairy farms 01 good cows. It estab- 

(1) hay, (2) oats, (3) potatoes and Hshes dairy schools, sends men to teach 

swedes, (4) barley, (s) rye, (6) man- fanners how to raise pioducts of high 

gels, and (7) barley; on the four small , quality, and piovides inspectois who 
fields: (i) barley, (2) grass, (3) wheat, check the results. The farmers keep 

and (4) potatoes. He feitilizes the careful records of cost of feed for 

land heavily with manuie and some- "scows and milk yields. Poor animals 
times with commercial fertilizei. ,are eliminated from the herd. In Den- 
jWheat and rye, sown in the fall, are mark nearly every farmer belongs to 
'chiefly for food, other grains, hay, a cobpeiative association. There are 
and loots aie for feed for cows, pigs, ' cooperative cieameries, cooperatives 
and chickens. Roots, with much laboi, ' foi slaughtering bacon hogs, for sell- 
give high yields per acre and ai e excel- ing and inspecting eggs, for buying 
lent feed for cows and pigs. The sandy stock feed, machinery, household sup- 
soil and cool moist climate favor foot, plies, or feitilizers. The result has 
barley, and hay culture (Fig 192), ^been to set an example to all the world 
Even with all this feed, Mr. Petersen ‘of what can be done by people who 
has to import for his cattle cotton cooperate. Today on the great Lon- 
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ADVERUblNG D 4 NISH BaCON' AND EoGb 


Fig 193 Bacon and eggs are two important Danish exports Milk, barley and 
loots make excellent feed for bacon hogs Where would these adveitisements be used? 


don mai Let a merchant has only to tell 
the buyer that the eggs, butter, or 
bacon is stamped by a Denmark coop- 
erative and the customer knows it will 
be good (Fig. 193) . If a customer gets 
a bad egg, he may return it to the 
giocer who will return his naoney, send 
the egg number to the cooperative 
which in tuin goes to the farmer who 
sold the egg. The farmer is fined for 
having been so careless as to let a poor 
egg get onto the market. 

This great, successful development 
was not completed without many 
stiuggles. Many times agricultural 
leaders had difficulty in convincing 
the people of the value of cooperative 
projects. Today there are agricul- 
tural schools throughout the country 
to teach the people how to farm scien- 
tifically and to strengthen the idea 


that fanning is an honorable profes- 
sion. 

Dairy Farming in Scotland. Per- 
haps people think too much of Scot- 
land in terms of the Scotch highland 
areas Although more than half of the 
countiy is highland, nine- tenths of 
the people of Scotland live in the low- 
lands In the lowland eight miles 
southeast of Glasgow lies the Lenark- 
shire dairy farm of 133 acres (Fig 
194). In the summer the great stone 
buildings look beautiful against a 
background of green hedges and hay 
fields. The house is neat and well 
built. Only fireplaces aie used for 
warming the building, for in spite of 
the high latitude the climate is mild 
during the entire year. The barn is a 
large stone structure to which are 
attached sheds, feed houses, and a mill! 
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house Lveiythin/^ on the faim cen- 
ters aiouiid the production of milk, 
foi Glasgow furnishes an excellent 
market The farmei keeps a herd of 
thirty Ayi shire cows in milk and about 
sixty laying hens, he plans to raise 
two hundred chickens for sale each 
yeai 

With the exception of wheat, all the 
crops are those we usually associate 
with mild, moist climates. Rotation 
pasture occupies moie than half of the 
land, while hay ranks next, followed 


by till nips, wheat, and oats A small 
piece of stony lough land is used foi 
calf and chicken pastuie, while a thiee- 
acie plot furnishes some vegetables 
foi the Glasgow market 
A nine-yeai lotation system consists 
of oats, turnips, wheat, hay, and five 
yeais of rotation pasture The moist 
cool climate results in excellent pas- 
tilles and hay ciops while the light 
soil IS also bettei suited to hay, oats, 
and turnips than to most other crops 
This farm is moi e fortunate than most 



Dairy Farm, Lanarkshire, Scotl'Ind 


Fig. 194 I Farm buildings dairy and horse barn, house, sheds and chuken 
house; 2 calf and chicken pasture, 3 market gaiden crops; 4 home garden, s ro.ids, 
6 stone and hedge fences. The black triangle on the inset map of Scotland shows the 
location of the farm. 

This dairy farm specializes in certified milk for the Glasgow market The farmci 
uses four work hoises, and employs two hired men and their wives, and two girls who 
help with the milk and chickens. In one year the fields were used as shown on the map 
How many acies were in rotation pasture? In hay? In oats? Adding these gives the 
acreage devoted to forage crops for the dairy cows What percentage of the farm is 
used for feed for the cows? After a field has been in rotation pasture for five years, 
it is plowed and planted with oats, this is necessary to renew the pasture and keep the 
land fertile, 
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of those in Scotland foi since it has no 
exceedingly lough land all fields, ex- 
cept 2 and 3, may be used in the ciop 
lotation system Faithei west in this 
Midland Valley of Scotland more 
land IS in grass while farther east the 
amount of grassland becomes less. 
This is due to the fact that the climate 
is much moie moist in the west than 
in the east. 



Coxirtc’iy of Swedish State Paihvays 


A Swedish D«ry Farm 

Fig 19s As m Denmaik, Holland, 
and other regions of Em ope the cows are 
often tethered in the fields Here roots, 
cereals, and hay provide much of the 
feed of the cows 

Other Dairy Countries of Europe. 
The general conditions of mild moist 
climate, loose sandy soil, dense popula- 
tion, and in places rough mountain 
lands favor dairvi ngJn much of north- 
wes t E urope. Southern Sweden is a 
great dairy country (Fig. 195). The 
Nethei lands pi oduce much butter and 
ciibese ; cheese especially is an impor- 
tant export, ^'inland exports both 
butter and cheese. Northern France 
has excellent butter, while the high- 
lands of southern France have a great 
leputation for cheese. The famous 
Roquefort cheese from this section is 
made from sheep milk and is cured in 
limestone caves. Dairying in Ger- 
many and Italy is important, though 
most of the products are consumed at 
home. 

In the cool mountainous land of 


Switzerland the daily industiy is 
highly developed, the woid “alps” 
means mountain pasture land Above 
the tree line in the mountains are many 
areas of w’lld grass which the animals 
cannot leach But the agile Swiss can, 
and some give much of their time in 
summei to gatheiiiig wild hay So 
impoitant is this source of hay con- 
sidered that by law no family may 
have more than one gatherer of wild 
hay 

The mountain pastures are so rich 
that Swiss dairy products are among 
the w’oild’s best The high pastures 
include one-fourth of the productive 
area of Switzerland and the hay 
meadows one-fourth Fields and gul- 
dens occupy only one-fifth. To utilize 
the high pastures between the forests 
and the mountain snows, the Swiss 
have developed an interesting kind 
of semi-nomadism. Then permanent 
homes he in the valleys where they 
have small farms to raise food and feed 
for the long winter when the pastures 
are closed by snow. In the spring as 
the snow line begins to recede, some 
member of the family leaves with the 
cattle for the high pastures. He plans 
to spend the entire summer there, 
climbing higher and higher as the 
snow disappears and descending with 
the herd for the second growth of 
grass At certain levels are buildings, 
to which he returns with the animals 
for milking and shelter (Fig. 196) 
There he prepares the butter and 
cheese and from time to time his peo- 
ple come up to get what he has pie- 
pared. In many parts of Switzerland 
t he word “ cheese ” is used as a syn- 
onvrh forTood as we swiietii ^ use 
‘' ^read ” The boy who makes good 
cheese is popular with the girls. In 
the winter the animals remain in the 
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Cinntc'<u of Swis>i F'edeuil UadwayH 


Fig 196 A Beautifui, Alpine Pasture in the Bernese Oberland, Switzeriand 


valleys where they aie fed the hay and 
roots produced on the lowlands while 
they grazed in the “ alps.” 

DAIRYING IN SOUTH TEMPERATE 
LANDS 

New Zealand Dairy Industry. The 
pombined cheese and butter bade of 
New Zealand gives her world suprem- 
acy in the export of these commodities. 
She holds this record in spite of the - 
fact that she is on the opposite side • 
of the world from England, her great 
maiket. It seems almost impossible 
that the New Zealand faiinei can ship 
his butter and cheese twelve thousand 
miles and still sell it as cheaply as do 
farmers from regions within a few 
hundred miles. Geographic and eco- 
nomic conditions in New Zealand must 
indeed be favorable 

The New Zealand dairy industry 
began in iBjo ; yet by 1S80 the exports 
of butter and cheese were lather small. 
Although it required a multitude of 
factoi s to make the dairy industry of 
New Zealand a success, yet the use 
of the refrigeiator ship, which made its 


ill St voyage in 1882, was the great 
factor that gave the New Zealanders 
assurance that they could get butter 
and cheese to Europe in as good con- 
dition as when it left New Zealand, 
i Previous to this butter and cheese 
, traveling aci oss the Equator and such 
' a greai distance arrived in England 
in veiy bad condition The cheese 
I tasted bad and after the voyage butter 
was almost worthless. 

The moist mild climate of New Zea- 
'land favors excellent grass and hay 
crops, while open winteis allow year- 
louncl pastuiing and good conditions 
for^ handling the milk (p. 80). The 
favoiable soils make it possible for the 
farmei to have laige fields of fine pas- 
ture. Besides all these natural aids, 
the New Zealanders have cooperated 
in order to market theii pioducts to 
best advantage. The New Zealand 
dairy products, like those of Denmark, 
have an enviable reputation on the 
woild market. No cheese or butter 
may leave New Zealand without pass- 
ing the rigid test of cooperative and 
. government inspectors. 
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Dallying in Australia, Argentina, beef cattle Dauying is likely to 
and South Africa. To these remote develop slowly, because of the fact 

regions lefngeiation was also exceed- that it has strong competition, de- 

ingly important The effect of fie- mands tedious work, and lequires 

quent di ought in Australia makes the greater skill than the raising of beef 

amount of butter export fluctuate cattle South Aftica is a pioneer le- 

greatly Dairying in Argentina is gion with possibilities, but at present 

developing and has great possibilities, competition from more favoied regions 

but at piesent hei great profit is in limits its expoit possibilities 

EXERCISES 

1 As you study the chaptei, in table duceis^ (r) To people buying from 
form contrast the Denmark dairy farm them? 

with the Scotland dairy farm m size, 5 (a) List all the conditions you 

fields, fences, buildings, crops, and can that favor the intensive dairying of 

animals Denmark (b) The dairy industry of 

2 (a) What products does Mr western Scotland 

Petersen depend on for his cash income? 6, ia) In what other countries of 
{h) The Scotch dairy farmer? (c) Mr Euiope is dairying highly developed? 
Shaw in Massachusetts? (b) What conditions favor dairying in 

3. Taking the ciops on IMi Peter- Switzerland? (c) Contiast the method 

sen’s farm as for this year, work out the of taking caie of the cattle m Switzer- 

crops on each field foi next year, using land with that m Denmark 
the order of lotation given in the text 7 (a) List several conditions to ex- 

4 (a) What conditions caused Mr plain why New Zealand leads all coun- 

Petersen to change his type of agricul- tries in the expoit of daily products 

ture years ago and develop dairying with (b) Fiom the rainfall maps, cattle maps, 

strong cooperative organization? (6) and population maps determine what 

What advantage does such an 01- sections of Australia and Argentina have 

ganization give to a group of pro- developed the dairy industry 

AN EXTRA LESSON 

“World trade in dairy products” List the factors which make it possi- 
Study the table p. 230, and the ble for the Netheilands, New Zealand, 

text for information on the subject and Canada to ship 64.5 per cent of the 
Take a small outline map of the worfd, world’s exports of cheese, for New Zea- 

with ink place the exports of cheese in land, Australia, and Denmark to sup- 

millions of pounds for eacli country on ply 57 S per cent of the world’s exports 

that country, draw a green circle aiound of butter Why do the United Kingdom 

the number , draw a line showing the and Germany buy 8's r per cent of 

loute of the exports to the chief import- the world’s imports of butter, and 63 3 

ing region In the same manner, using per cent of the world’s imports of 

a red pencil, indicate the trade in butter, cheese? 
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READINGS - 


“ Dallying in Other Lands — 9 , Chap- 
ter XIV; 2 , IV, Chapter XIII; 24 , 
PP 259-265, 23 , pp. 175-183 
“Denmark” — 65 , pp 1-18, 94 , pp. 
428-430, 86, pp. 386-389; 61 , pp. 
328-332, 12 , pp. S 73-577 
“ Switzerland ” — 65 , pp 154-159, 86, 
pp. 384-385; 61 , pp. 276-278, 23 , pp. 
178-179. 


“Australia” — 26 , pp 140-143, 189- 
191; 24 , pp 264-265, 23 , pp 181- 
182. 

“ The Daily Industry of New Zealand ” 
— 26 , pp 419-422, 427-431; A, III 
(1927), 281-296 

“Argentina” — 17 , pp 380-382; 75 , 
pp. 56-57, 24 , p 265; A, IV (1928), 
27-29; 23 , pp 182-183. 


TOPICS FOR INVESTIGATION AND REPORT 


Make a special study of the relation 
of crops to the animals on a Denmark 
daily farm — use references above and 
the text 

“ Different Types of Cheese ” — 13 , pp. 
164-186; 65 , pp. 281-284; A, II 
(1926), 292-308 


" How New Zealand has Developed its 
Gieat Dairy Industry,” — A, III 
(1927), 281-285, 289-296 
“Dairy Substitutes” — 23 , pp 183- 
188. 

“ Dairying in Argentina ” — 75 , pp 56- 
57 ; 17 , pp. 380-382. 


- Numbers and lettcrt, lelei to Selected Refciences on paficsj 420-424. 
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Comte'^y of Dr Avehno 

Gathering Brazil Nuts 


Fig 197 These men go through the forest, pick up the large capsules which 
weigh from three to four pounds and contain fifteen to thirty nuts, and carry them to 
river boats, the capsules are nearly as large as the boy’s head Note the large trees and 
the thick undergrowth 


CHAPTER XIX 


FORESTS AND THEIR USE 


Three Major Types of Forests. 
While the world contains many species 
of forest plants, we may distinguish 
thiee major types of forests These 
aie tippical hardwood forests, tem- 
perate haidwood foiests, and temper- 
ate coniferous softwood forests (Fig 
197) As suggested by their names, 
these three types differ largely as a 
result of climate. They constitute 


one of man's greatest as well as one of 
his most sadly misused resources But 
there are great differences in the use 
made of forests 

Tropical Hardwood Forests. Man 
has made much less use of the tiopical,' 
hardwood forests than of the temper-* 
ate forests , although they occupy 
nearly one-half of the aiea in forests 
today (Fig 198).’- The reasons for 


1 TYPES OF forests BY’ CONTINENTS 

Conifers Temperate Hardwoods Tropical Hardwoods 



Millions 

Percentage of 

Millions 

Percentage of 

Millions 

Percentage of 

Confinents 

of Acres 

World Total 

of Acres 

World Total 

of Acres 

World Total 

Europe 

S 79 

21 9 

19s 

16 2 


0 0 

Asia 

889 

33 6 

S 72 

47 S 

63s 

17s 

Africa 

Australia and 

1 

03 

17 

I 4 

773 

21 2 

Oceania 

IS 

0.6 

IS 

1.2 

2S1 

7 0 

Noith Ameiica 

1,046 

39 S 

ago 

24 I 

108 


South America . 

109 

4.1 

IIS 

9 6 

1,869 

31 3 

Total 

Zon and Spaihawk 

2,64s 1000 1,204 1000 

Foiest Resources of the World, Vol. I, p 14 

31638 

100 0 


Compare the shape of North America and Eurasia on this map with that on a globe. Explain 
why the temperate forests on this map appear to occupy a much larger area than that covered 
by the ti epical forests Add the total figure fm comters and that for temperate hardwoods, how 
does the result compare with the acres of tropical hardwoods? 
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Fig 198 Contrast the map of regions of forest industry with the map of chief 
on plains, five or more where they grow on mountain areas What is the density of 
regions have the foiests largely been cleared? Why are the areas of temperate forests 


this failure to develop these resources 
appears in the conditions under which 
the tropical hardwoods glow: high 
temperatures throughout the year, 
heavy rainfall at all seasons, much 
sunshine, deep soil, and good diainage. 
Also the climate is unhealthful, the 
regions are remote from centers of 
population, the wood is hard to cut 
and work, and the trees grow in scat- 
tered fashion The most extensive 
area of these forests is in the Amazon 
basin. Odier important areas are m 
similar lands in the Caribbean region, 
central Africa, southeastern Asia, and 
eastern Australia These forests pro- 


vince many valuable products, such as 
i'expensive woods like mahogany, eb- 
I, ony, teak, and rosewood, and a variety 
■of nuts, drugs, oils, gums, and fibers 
(Fig 199). In some districts other 
products are far moie important than 
lumber (p. 238). 

Temperate Hardwood Forests. 
Hardwood forests of the temperate 
zone have been most cleared. Not 
only has man made greatest use of the 
trees, but since they occupied lands 
very suitable for cultivation the trees 
were removed to make place for farms. 
Forest remnants occupy only tiny por- 
tions of the former area. Instead of 
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2.15 



grazing regions Point out on the map live or more areas where extensive forests grow 
population in each of the great forest areas? On what three large plains oi lowland 
so much smaller in the southern hemisphere than in the northern hemisphere? 


forests the land has some of the world’s 
densest populations and contains the 
world’s main manufacturing regions 
and leading countries. The factois 
favoring temperate hardwoods, which 
are deciduous trees, also favor man. 
With a mixture m some places of co- 
niferous softwoods, they grow where 
the winters are cold but not too long 
and where the summers are warm and 
wheie all seasons have ample rain 
(pp 14-1 s). Before man made inroads 
the eastern United States, western 
Europe, and eastern China were cov- 
ered with temperate hardwoods. Im- 
portant trees in this class are oak, 



Courtesy of United States Forest SaTVice 


Winter Logging Scene 

Fig. 199 In. the northern coniferous 
forest the logs, cut and hauled on sleds 
in winter time, are piled high on the ice 
at the river’s edge to be carried dov?n- 
stream to the sawmill or paper mill with 
the first big spring thaw. 
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Courtesy of Urnted States Foit'st Senme 

In a SouTHEfiN Pine Forest 

Fig 200 Collecting gum and loading barrels for hauling to the turpentine still 


biich, beech, maple, ash, walnut, and 
sycamoie These woods, because of 
hardness and attractiveness, are suit- 
able for many uses Forest products, 
other than wood, are not so important 
as in tropical haidwood forests. Not 
only does the climate attiact man and 
thus favor cutting, but the habit of 
the trees in glowing in stands contain- 
ing only a few varieties makes these 
forests easily utilized. 

Temperate Coniferous Softwood 
Forests. These forests now have the 
world’s main forest industries. One- 
half of the world’s wood today comes 
from them and they are the major 
source of pulpwood for the manufac- 
ture of paper Consequently, cutting 
proceeds rapidly , but huge areas still 
remain little used These forests, con- 
sisting of vast stands of spruce, fir, 


pine, hemlock, and the like, thrive in 
short warm rainy summers and long 
cold winters. Man has not occupied 
much of this land as it is not well suited 
; for agriculture. Why (pp. 12-13 and 
14-15) ? The largest part of this type 
of forest forms a huge belt of ever- 
greens across Canada and noithern 
Eurasia. Besides the ease with which 
the wood is worked and the value of 
the pulpwood, these forests attiact 
development because the snows of 
winter make it easy to transpoit logs 
land in spring the numerous rivers facil- 
itate transportation to mill or market. 
{Moreover, these forests yield most of 
'the world’s furs (p. 20) and the south- 
ern portions furnish the world’s sup- 
plies of naval stores (Fig 200). These 
forests lie near areas of dense popula- 
tion. 


EXERCISES 

1. (ffl) What are the three major to relief, annual precipitation, seasonal 

types of forests'^ (6) Using the maps distribution of precipitation, length of 

PP* 4 -S, lo-ii, 12-13, 14-15, 62, 63, growing season, and population. Write 

compare and contrast the three types as the results in table form as follows: 
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TtopKal Temperate Hardwoods Temper ate Softwoods 

I Relief 4 Temperatures 

2. Annual pi ecipitation 5 Population density 

3 Seasonal distnbution 
of pt ecipitation 

2 Study the pictures on the follow- forests illustrated, pp 238, 260, 272 
mg pages and wiite out in three columns and 276 

the chief chaiacteristics of the different 

Chatactcnstics Tropical Tern pei ate Haidwoods Tempet ate Softwoods 

3 Study the climatic chaits, Figs ticularly the eastern half of the United 

loiA, and 1S7C {a) What are the States and northwestern and central 
chief differences between them? (b) Europe, the land originally covered with 
How are these differences related to the forests has become densely inhabited by 
forests? man, m the tropics, the original forests 

4. Why are the following areas not still remain a region of sparse popula- 
forested the northern margin of North tion Explain (text, p 234 and maps) 
America, the Great Plains, northern 7, (a) Why are the tropical forests 
Africa, western Asia, central Australia, least cleared? (b) Why are the origi- 
the plateau of Tibet, and central India? nal temperate hardwood forests most 

5 Explain the absence of forest in- cleared? 

dustiies in the south temperate zone 8 Make a list in three columns of the 
as compaied with the north temperate valuable trees of the tropical hardwood, 
zone temperate hardwood, and temperate soft- 

6 In the north temperate zones, par- wood forests. 

READINGS 2 

“The Great Forests” — 23 , pp 451- “ The Forestry Primer ” — 49 . 

497, selected portions; 16 , pp 302- “Forests and Their Many Uses” — 2 , 
307 I, pp, 263-290 

“ Man and the Tropical Forest ” — 85 , “The Great Northern Forest” — 87 , 
pp 19-30; 16 , pp. 315-321. pp 394-408. 

“ Tropical Lumber for Industrial Arts “ Life in the Temperate Forests ” — 74 , 
and Vocational Work ” — 57 . pp 15-21. 

TOPICS FOR INVESTIGATION AND REPORT 

“ A Trip Through Canada’s Hinterland ” forest regions is “ Hunting and Trap- 

— H, II (1931), 3-21, excellent pic- ping ” for furs, look up some of the 

tures following articles in L, I, “ The Musk- 

“The Great African Forests and the rat ” (February, 1931), 44-48; “ The 
Life m Them” — 7 , V, Chapters Marten” (March, 1931), 44-48, 
XXXV, XXXVI, and XXXVII. “ The Skunk ” (April, 1931), 44-48 , 

“The Jungles of Panama” — C, XLI “The Raccoon” (May, 1931), 44- 
(1922), 131-145. 48; “ The Otter ” (December, 1931), 

“ Why Hardwoods do not Grow Natu- 44-48, “The Mink” (January, 

rally in the West” — N,LIV (1924), 1932), 43-48, “ The Beaver ” (June, 

218. 1932), 42-48. 

One of the chief activities in temperate “ The Fur Trapper ” — 1 , pp. 300-303. 
2 Numbers and letters refer to Selected References on oaEes 420-424 




CouTte^U of Camenip Institution of Washington 

A Chicle Camp in Northern Guatemala 


Fig 201 Note the palm huts, pack mules, blocks of chicle to the left, hammock 
covered with mosquito netting undei the hut in the center, and the dense, tropical ram 
forest beyond 


CHAPTER XX 

TROPICAL FOREST INDUSTRIES 


Lumbeiing is extremely difficult in 
tropical forests The most common 
method of using these lesomces con- 
sists of collecting various products. 
This is the simplest type of forest in- 
dustry, it is more rudimentary even 
than hunting or fishing. The gath- 
erers merely search the forests for 
valuable plants, while the products 
require only simple preparation for 
shipment to market. As we have seen 
in the case of plantation agricultuie, 
some parts of the tropical forest le- 
gions are given over to the cultivation 
of forest plants but the larger areas 
of tropical forests are homes of forest 
collectors (Fig. 201). 


FOREST GATHERING INDUSTRIES 

Although forest-gathei ing industries 
aie numerous, few have much impor- 
tance. Gatheieis take various parts of 
a plant. Roots are the basis for prod- 
ucts like sarsaparilla. Trunks are 
tapped for rubber, balata, and wax. 
The bark is used for quinine Leaves 
make beverages, drugs, fibers, and 
thatch material. Nuts are gathered 
for food, buttons, and oil. Fibers sur- 
rounding seeds, like kapok, also are 
useful. 

‘A Season with a Chicle Gatherer. 
How many of you, when chewing a 
stick of gum, have wondered where it 
comes from and how it is made? The 
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part of the sum that is left after the 
flavor IS gone is chicle, made from 
the milky juice of the zapote tree. 

IMany zapote trees grow fiom Mex- 
ico and British Honduras to Brazil, 
but from the forests of northern Guate- 
mala we get the best chicle Because 
the government owns these foiests per- 
mission must be obtained to gathei 
chicle. The juice, oi sap, is gathered 
during the lainy season fiom May to 
October when tiees give the most sap 
Perhaps two hundred men, some 
‘ women, and a few children are in the 
larger camps called " hatos.” Cin- 
der os, as the collectois of the sap are 
called, are at the hatos only to get 
food or materials and to deliver chicle 
The rest of the time they are in the 
forests gathering sap From the hatos 
men cut a path into the dense forest 
that is swampy and thick with mosqui- 
toes. The tiees are scattered widely 
In tire forest, the chkleros build a hut 
of palm trees in which two or three of 
them live while gathering sap. 

This hut must not be too far away 
from the hato and must also be at a 
place where chideros can easily reach 
it from their trees. When collecting 
sap, the diideio travels alone. Each 
one has a part of the forest to cover. 
Eaily in the morning he makes a cut 
with his machete into the bark of the 
tree about eight inches^ fiom the 
ground, not quite circling the tree. He 
:is careful not to cut all the way 
' through the bark, for if he does the 
tree may die. He, places a rubber or 
canvas bag, about one foot long and six 
inches wide, so that the juice from this 
cut will drip into it. The bag may be 
put on the ground and held in place by 
small sticks, or hung from a peg in the 
tree. Then with a rope loosely encir- 
cling both the trunk of the tree and his 



CouTtesy 0/ Carnegie Jnaiultiiion of Washington 


Fig. 202 A chiclero climbing and cut- 
ting grooves to obtain chicle in the forests 
of northern Guatemala. 

waist and with his bare feet against 
the bark, he climbs the tree, carefully 
making cuts with his machete. Each 
cut is joined to the one below, so the 
sap will run down into the bag. By 
the time he reaches the branches he 
will have made zigzag cuts in the bark 
all the way up the trunk. 

The sap oozes fiom the cuts in tiny 
drops When it first comes out, it is 
white like milk , then it turns yellow ^ 
and becomes thick, A full-grown tree 
may give thirty pounds of good chicle ’> 
in a year. 

Late in the day the diidero col- 
lects his sap, takes it to his hut, strains 
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it, and puts it into kettles These 
kettles aie about three feet acioss the 
top They are placed on stones over 
a slow fire (Fig 203) The chiclero 
mixes watei and pai tides of a reed- 
like plant, which glows on the zapote 
trees, with the chicle Stiiiing the sap 
with a wooden paddle, he cooks the 
mixture until it is thick Still stirring, 
he lets it cool until he can work it with 
his hands as a baker mixes dough All 
this stirring and working with the 
hands keeps it from becoming lumpy 
The doughlike mixture is then put into 
wooden frames and molded into blocks. 
When cooled these blocks, weighing 
from twenty to fifty pounds, harden 
and are then wiapped in coaise canvas 
and taken to the hato 

A chiclero gets .iiio for every hun- 
dred pounds of good chicle That is 
better pay than any other laboreis get. 
He usually earns $2 5 to ;i!3o per month 
But he seldom has this money long. 
As soon as the chicle season is over, he 
huiiies to town and quickly spends it 
all By the time another chicle season 
opens he has no money His employei 
loans him money to buy food and sup- 
plies to stait collecting sap each new 
season 

From the hato the chicle blocks aie 
taken on mule back to livers, thence by 
boat to ocean ports. Most of it is 
shipped to the United States. The 
chicle foi which the chiclero received 
$10 at the hato costs much moie when 
it reaches the United States Wrigley 
Company may pay $45 to $50 for the 
same amount of chicle The additional 
cost results mainly from the expense of 
tiansportation. In the United States 
the chicle is stored for a time. Then it 
is sweetened and mixed with water and 
some flavoring to form our chewing 
gum. One pound of chicle will make 


about four hundred sticks of chewing 
gum 

Wild Rubber and “ Balata.” 
While the gathering of wild rubber has 
diminished in competition with plan- 
tation lubbei, it has had the signifi- 
cant effect of developing other forest- 
gatheimg activities Rubber gathereis 
tanged far and wide ovei the extensive 
tiopical forest aieas and thus secured 
a knowledge of many useful plants 
In addition, the facilities provided foi 
storing and shipping of lubbei also 
have aided othei industiies 

Wild balata has not become a 
plantation crop. The world’s supply 
comes from the hot forests of South 
America, where in many districts it is 
the leading forest product The work 
is hazardous for gathereis aie often 
bitten by snakes and the streams aie 
full of paranhias, a dangerous, poison- 
ous fish As the chief delivery season 
coincides with the lains and swollen 
livers, it is common to have thiee 01 
four men bitten each day when carry- 
ing balata to depots Yet, as balata is 
veiy valuable for making undersea 
cables and machinery belting, the men 
repeatedly face such dangers. 

' 'Brazil Nuts. Ranking next to rub- 
ber in the vast expanse of tropical foi- 
ests in the Amazon basin is the gathei- 
ing of Brazil nuts (p. 233). These" 
delicious nuts had been gathered in a 
small way for a long time, but dining ' 
the wild-rubber boom the natives pre- 
ferred the lubber industry. When tlie 
rubber boom collapsed, the people , 
again began to collect Brazil nuts and 1 
found ready markets in the United 
States and Europe. Most of the nuts ' 
come from the forests about Manaos ' 
and Para, where the tree, known as 
the castanheiro, is a conspicuous giant 
on the well-drained uplands Unlike 
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Making Panama Hats, Eciador 

Fig 203 After the palm fibers are cooked in boiling water for ten minutes to give 
strength and fix the color in uniform cream tint, they aie hung on a line to dry, the sun 
then turns the stiaw a creamy white Alter the hats are woven by hand, men pound 
powdered sulphur into the hats with wooden mallets which smooth the straws Then 
the hats are bleached in sulphur fumes m an oven and later bleached more in the sun. 
An enormous amount of labor is required to produce a fine Panama hat 

the case of wild rubber and balata, ica. These contain many valuable re- 
gathering the huge pods containing fif- sources The most important product 
teen to thirty nuts does no direct harm is the tagua nut, known as “ vegetable 
to the tree since only the fruit of the ivory.” These nuts come from a small 
tree is used. Besides, the tree occurs palm tree native to western Ecuador* 
far and wide in abundance. Gather- and Colombia They are of haid 
ing is simple, consisting merely of go- white composition, fine-grained, and 
mg into the forest when the nuts have greatly resemble genuine ivory They 
1 ipened enough to fall from their lofty aie used for making fine buttons, 
perch in the tall trees. Wild animals are valuable partners in 

Tagua” Nuts. Over the Andes fagwa nut gathering The nuts grow 
from the Amazon forests lie the rich in a pulp-filled drupe containing from 
Pacific forests of tropical South Amer- twenty to forty seeds. Rodents and 
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othei wild animals like the pulp, eat 
it, and clean the nuts, \\hich are then 
ftatheied by the natives 
Palm Nuts. Afiica’s tiopical lain 
foiests aie not so extensive as South 
America's, but today one ot their Uees, 
the oil palm, is the basis of the world’s 
leading forest gatheiing industiy 
While plantations threaten the wild 
product, the latter still has gieat im- 
portance The oil palm has long been 
one of the majoi sources of food foi 
tropical Africa. Now it is not only so 
important in Africa, but in manufac- 
turing regions its oil has many uses, 
such as soap, candles, glycerine, and 
margarine The nil palm gives Ni- 
geria and Sierra Leone theii leading 
export, The tree yields large crops 
and has two fiuiting seasons In a 
year, a tree in full bearing has from 
twelve to twenty clusters of fruit, each 
■cluster containing moie than a thou- 
sand small fiuits. The pulp is rich in 
oil and the native workers prepare the 
oil for maiket. In addition the nut 
contains a keinel also rich in oil 
Thousands of tons of the kernels are 
exported to manufacturing centeis 
wheie efficient machinery extracts 
the oil. 

^^’Psuxa.ma. Hat Fibers. The gathering 
of the leaves of the toqmlla palm," 
which grows in the Pacific forests oi 
tropical South America, furnishes 
Ecuador with the fibers for its valuable 
Panama hat industry. The toquilla 
fiber industry represents a much more 
advanced stage of foiest development 
khan tagua nuts or Brazil nuts. The 
skilful natives exercise great C9,re in 
separating and pieparing the fibers 
(Fig, Mp). Women and children gen- 
erally do the weaving, It takes fiom 
ten days to weave the cheaper hats to 
thiee months for the finest hats. The 


weaving is usually done in the morn- 
ing 01 in the evening when the moist 
ail favors making the best Panamas 
These hand-made hats sometimes 
bung as much as $25 each in the hat 
stoie, but the native woikei raiely 
gets more than a dollar 01 two foi 
each hat 

LUMBERING IN TROPICAL 
FORESTS 

To a person used to the foiests of 
the United States or Europe, the vari- 
ety of plants in tropical forests is as- 
tonishing Sometimes this gieat 
luxuriance produces what the botanist 
knows as “ fourth-stoiy ” growth in 
which the “fourth stoiy” consists of 
giant timber trees, the “ third story ” 
of slender and tall palms, the “ second 
stoiy” of thickets of bamboo and 
other tropical brush, the “ first story ” 
of a tangle of long vines, creepers, and 
epiphytes or plants growing in air 
' Such a scene is paradise to the bota- 
‘iiist and interesting to the traveler, but 
it lepiesents one of the major ob- 
stacles to lumbering in tropical for- 
ests. Not only do the trees grow in 
scattered fashion, but tangles of un- 
derbrush block the way into the forest 
and quickly grow again after being 
cut. Most of the timbei is very haid 
and heavy so that rafts of light woods 
are required to float many timbers 
(Fig. 204). The foiests lie fai fiom 
good transpoi lation and centers of 
consumption. 

Against these handicaps .we have 
three main reasons aiding the develop- 
ment of tropical lumbering. First, Jljfi,, 
heavy rains that help the growth of 
such trees also produce great rivers, 
like the Amazon, which aid trans- 
portation. Second, the woods like 
mahogany, teak, ebony, and rosewoo.d. 
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Log Raft on the Magdalena 

Fig 204. It takes months for these huge rafts to drift down the rivers hundreds 
of miles to coastal towns whence the valuable logs are exported 


aie of unusual strength and beauty 
and in great demand Third, labor is 
cheap. Nevertheless, as a lule it costs 
so much to bring the timbers even to 
the livers that almost all present lum- 
bering in these foiests takes place 
near the sea coasts 

Mahogany, hlahogany is the most 
impoitant corameicial tropical timber. 
This beautiful wood has many reasons 
to recommend it besides its beauty. 
It is prized as a strong resistant wood. 
Mahogany logs float in water. The 
mahogany districts all he neai water, 
' for hauling the logs thiough the dense 
forests requires gieat effort. The chief 
mahogany lands are those about the 
Caribbean Sea, the finest wood com- 
ing from the Dominican Republic. It 
jis the leading industry of British Hon- 
I duras. Hot, moist west Africa also 
produces mahogany. 

Mahogany lumbering well illus- 
trates the troubles of tropical lumber- 
ing. In the'tropical countries the peo- 
ple call it mahogany-hunting. If the 
‘ mahogany hunter finds one tree to 
’ ! every acre or two, he is lucky. To find 


even that one he has to climb the tall- 
est trees, usually a mahogany itself, 
in ordei to look ovei the thick lowei 
“ stories ” and locate other mahogany 
trees rising above the forest Then he ^ 
has to cut his way to the trees In 
some places the logs are left on the 
ground until the rainy season, when 
floods may float them Othei wise path- 
ways must be cut in the thick brush to ; 
the river and the logs dragged to water ' 
and floated in lafts In the African 
foiests, the tse-tse fly makes it impos- 
sible to use draft animals, so one may 
see hundreds of sweating natives lug- 
ging the often enormous logs to the 
rivers As one log may bring in sev-j' 
eral bundled dollars, one can under- 
stand why men will work so hard in' 
these foiests ^ 

Tropical Cedar. Cedai wood from 
tropical forests ranks next to ma- 
hogany in commerce. Many vaiieties 
have the name cedar, but in general 
they are alike in qualities of softness, 
workability, lightness, and fragrance. 
The leading districts he about the 
Caribbean, in the Amazon basin, and 
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in weslein Afuca Laige quantities 
are shipped to manufactuiing centeis 
foi use in cigar boxes, pencils, and 
chests Unlike most tiopical Umbeis, 
cedar has important markets in the 
tropical countiies, because of the ease 
with which it IS woiked Tn some 
places, however, whete cedar does not 
grow, the lumbei distiicts import wood 
from temperate forests Moreovei, 
even where the cedar glows, lumbei mg 
may be so difficult that it is cheapei to 
import Cedar constitutes the general 
puipose wood in many tiopical forests 
•Teak. Teak lumbering is one of the 
most picturesciue of tropical industries, 
but also one of the most difficult On 
the average it takes four yeais fiom 
the time a teak tree is cut until it 
reaches a foreign market Yet the in- 
dustry has much impoi tance in India, 
Siam, and Java, because the wood has 
several unusual qualities. Its gieatest 


use IS 111 boats, foi the wood contains 
dll oil which pi events lusting of iron 
as IS the case of othei woods when in 
contact with iron Besides, it is fire- 
resisting and lesistant to the attacks 
of white ants 

In pieparation foi felling, huge trees 
are girdled The trees soon die and 
lose much weight upon diying If this 
were not done, the logs would sink in 
water This fiist step takes about ’ 
three yeai s When felled, if neai iivei s 
they are pulled to the streams by in- . 
telligent elephants, one company hav- 
ing twenty-five hundred powerful^ 
beasts. If far from sti earns, the logs 
are moved to aieas which will be 
flooded in the i ainy season Then they ' 
are collected in rafts and floated to the 
ports, the main ports being at the 
mouth of the Iiiawuaddy, Salween, and) 
hlenam livers Teak wood is a major? 
expoi t of Burma and Siam ‘ 


EXERCISES 


1 (a) Make a list of the pioducts 
gathered m tropical forests (i) Locate 
the forests m wdnch each is gathered 
(c) Locate the chief market regions of 
each (d) Do we produce any of these 
products? 

2 (a) List the difficulties the chicle 
gatherer must cope with (6) Describe 
the process of caring for the sap from 
the time the chicle tiee is tapped until 
it reaches Chicago. 


3. (iz) What are (he principal tropi- 
cal trees cut for lumbei ? (6) For what 
are they used’ If you live near a lum- 
ber company or fiuniture company, you 
may obtain a sample of these woods 
(c) What pioperties make them so 
valuable’ 

4 Make a list of the difficulties of 
lumbering in tropical foiests 

S. Why do tropical forests have a 
sparse population? 
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Naval Stoees, Savannah, Georgia 

Fig 205 The turpentine and losm of the southein foiesU move through a few 
ports of the south to othei regions foi use 


CHAPTER XXI 

NAVAL STORES, DRUGS, AND OTHER FOREST PRODUCTS 


In addition to the forest products 
discussed in preceding chapters, there 
are many otheis. Naval stores, diugs, 
tanning mateiials, coik, and others aie 
produced in many distant regions 
The regions that produce them use 
little. The United States and the coun- 
tries of western Europe produce small 
amounts of most of them but they buy 
nearly all the exports of distant 
regions 

What are naval stores? If you 
should try to find an answer in the uses 
of most products which are called 
naval stores, you would be disap- 
pointed. In the days of wooden ves- 
sels, naval stores meant the tar and 
pitch obtained from various resinous 
pine trees in the southern states that 


weie used to close the seams between 
planks. Now naval stores mean 
mainly turpentine and losin, neithei 
of which has as much dii ect connection 
with naval matters as with other in- 
dustiies (Fig. 205) 

A Turpentine Still and Turpentin- 
ing. The extensive pine foi ests, which 
cover large parts of the cotton-belt 
states and Floiida, contain a number of 
kinds of resinous pine trees ; the most 
useful is the longleaf pine. In many 
parts of these forests, especially in 
western Florida and southern Georgia, 
one sees many “turpentine stills.” 
These stills consist of a few build- 
ings sheltering machinery to change 
the resin, obtained by tapping the 
tiees, into turpentine and rosin. The 
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buildings aie pooilj made because 
the induhtiy is geneially so destructive 
to the foi ests that the stills have to be 
moved e vei y few years I n the cleai ed 
space about the buildings will be thou- 
sands of barrels, some containing the 
, imdistilled resin, otheis the naval 
stores Nearby, also, will be a railroad 
siding to carry away the heavy barrels 
foi shipment to manufacturing centers 
both in the United States and in for- 
eign countues This country produces 
most of the world’s supplies of naval 
stores France lanks second 

In the sui rounding forests are many 
regions of “turpentining” — gather- 
ing the resin which flows from cuts 
, made in the tree trunks In the early 
days, the method of cutting w'as very 
destructive, a tree usually dying after 
five years of giving resin The workers 
would chop a shallow “ box ” in the 
trunk at the base of the tree and above 
the box would cut V-shaped wounds to 
guide the flowing resin. From time to 
time the workers scooped out the lesin 
from the box Now most of the resin 
is obtained more carefully, somewhat 
in the manner of tapping rubber trees, 
and the trees yield for a much longer 
time (Fig. 206). 

At the still the resin is heated to dis- 
til the tui pen tine, while the rosin re- 
mains in the kettle as a residue The 
barrels of turpentine and rosin go 
mainly to the ports of Savannah, 
Charleston, Jacksonville, Pensacola, 
and Mobile, where they have the ad- 
vantage of cheap ocean transportation 
to northern manufacturing centers. 
Turpentine has many uses in paints 
and varnishes and in a great variety of 
industrial chemicals. Rosin is valu- 
able in the manufacture of soap, 
paper, protective coverings, and many 
chemicals. 


Naval Stores in France. The Fiench 
naval stoies indiistiy selves as a good 
lesson in the conservation of re- 
sources In southwestern Fiance lies 
an area called the Landes One hun- 
dred fifty years ago this was a 
sandy waste, unproductive, unhealth- 
ful, and almost unpopulated. Besides, 
moving sand dunes bordered the coast 
and continually destroyed villages 
and foiests The countiy undertook 
to make this region useful It planted 
resinous pine trees on the dunes to 
hold the sand in place, and it diained 
and planted the lest of the area. Now 
the Landes is a vast pine forest, where 
naval stores and wood ate the major 
products, supporting one and one- 
half million people 
The French conduct turpentining 
veiy carefully and while a tiee does 
not produce so much at a time as the 
American longleaf pine, it may be 
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Tapping a Turpentine Tree 

Fig. 206 The modern method of 
chipping for the cup system allows the 
tree to live and produce much longer 
tlian the old box method. 
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tapped for foi ty yeai s O! more When 
the trees are seventy years old, they 
are cut foi timber and new tiees aie 
planted to take then place, thus as- 
suring a constant supply of naval 
stoies and wood 

DRUGS 

The foiests of the world, particu- 
larly those in warm lands, produce 
. many useful diugs In some districts, 
the gathering of such diugs is a majoi 
occupation Two of the most impoi- 
tant are camphor and quinine 

Camphor. Camphor remains the 
leading drug still obtained chiefly 
fiom wild trees On the mountain 
slopes of Japan piopei, Formosa, and 
■ southern China the camphoi tiee 
grows wild. The industiy is so valu- 
able in Japan and Foimosa that the 
government regulates it and owns 
much of the forests Attempts have 
been made to start camphor pioduc- 
tioii in Florida, Texas, and California. 
As yet, Japan and Formosa supply 
most of the world’s output, E’ormosa 
.leading the world To obtain the 
camphor the trees are felled, chopped 
into small pieces, and the camphor 
distilled from the wood ovei boiling 
water. While tianspoitation in the 
mountains is difficult, camphor oil 
and crystals are so valuable that it 
pays to carry on the industiy. A 
single tiee may yield more than $5000 
worth of camphoi. 

Quinine. Quinine is obtained from 
the bark of the cinchona tree Until 
1880 the South American foiests, pii- 
raarily those of Colombia, Ecuador, 
and Bolivia, produced most of the 
world’s quinine. In these countiies 
the industry has had many tiagedies, 
most of the trees being chopped down 
and the bark stripped off Also, the 


natives weie mistieated In spite of 
abuses, the South American foiests 
still have many tiees So ciude were 
the shipments that the British and 
Dutch started their own industiies on 
plantations m Java, India, Ceylon, 
and Madagascar Now Java turns 
out most of (he woild’s quinine from 
scientifically managed plantations 

TANNING MATERIALS 
All plants contain vaiying amounts 
of tannin, a substance which when 
properly applied to hides of animals 
makes them durable, strong, flexible, 
impervious, and protected from de- 
composition Only a few plants con- 
tain enough tannin to make their use 
profitable In some tiees the tanning 
materials come from the heart wood, 
as in the chestnut and South Ametican 
quehacho, in others from the bark, 
as in the hemlock, oak, mangroves, 
acacias. Still others produce tannin 
in seeds and leaves 

On account of the simplicity of tan- 
ning, it is one of the most widespread 
industries, each district using its lo- 
cal tanning material so far as possi- 
ble. In the industiial centers of 
western Europe and eastern Noith 
America, howevei, the business has 
grown so laige that huge quantities of 
tanning materials are imported. Only 
the United States and France, among 
leading manufacturers, have large 
domestic supplies Recently minerals 
have captured many markets from 
forest tanning materials, but the lat- 
ter still are of much importance 
“ Quebracho.” This is the woild's 
greatest source of tannin today. Alj. 
of it comes from the Chaco in South' 
America, where the tree grows in open 
forests over a large area. Argentina" 
produces most of the quebracho logs 
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A T.\\xi->} Extract Factiiry P\rvguav 

Fig 307 The large quebracho logs go into ihe chippers and latci come uul as 
tannin The location of the forests near the streams and the lactones on (he rivers 
altoids cheap transportation to Buenos Aircs, the chief expoit point 


and extidct, the industiy being that 
country’s mam forest activity In 
Paiagtiay, although the production is 
,much less than Aigentina’s, quebracho 
! gives the country a. leading export. 

The great value of this tree lies 
in the fact that it has an unusually 
high tannin content, twice as much as 
hemlock which is so important in 
northern countiies This explains 
why a region so far from tanning 
centers has such a large industry 
Fortunately the trees grow near the 
navigable Paraguay River and the 
products can be shipped downstream 
to Buenos Aires for export On the 
other hand the industiy has many 
handicaps, such as poor land transpor- 
tation, floods, droughts, inefficient 
labor, mosquitoes, sand fleas, and 
forest fires. 

In early days the lack of facilities 
made it necessary to send the qtie- 
bracho logs all the way to Europe or 
North America for extraction of the 
tannin. Thousands of logs still are 
sent. But most of the trees cut are 
chopped up at huge extiact factories 


located on the riveis, and the chips 
treated to extract the tannin (Fig 
207). Most of the extiact and logs 
go to Em ope, but one-third of the 
United States’ supply of tannin also 
comes from the Chaco 
American Tanning Materials. Most 
of our tannin comes from the forests 
of the eastern states These forests 
weie the richest in the world in tan- 
ning materials , hemlock, oak, and 
chestnut weie the principal souices 
Destructive methods have undermined 
the industry, millions of fine oaks, for 
example, being cut only for the bark 
Oak bark is important both because 
of the quantity used and its excellence 
The oak baik industry belongs now 
mainly to the southern Appalachians 
For a long time hemlock baik was the 
principal source of tannin. The hem- 
lock bark industry is in the north- 
eastern states wheie this tree finds 
suitable cool climate The third 
major source of tannin in the United 
States was chestnut wood. In recent 
years the chestnut blight has killed 
out most of the trees. However, Vir- 
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ginia and Noith Caiolina still pio- 
diice some tannin from chestnut wood 
In the Far West, the tanbaik oak is 
important and the western hemlock 
is consideied as a futiiie source of tan- 
ning materials 

Minor Tanning Materials. Besides 
these moie commonly used tanning 
mateuals, seveial otheis enter com- 
merce, mostly going to Euiope. Man- 
grove balk has had much value in le- 
cent years, for it yields twice as much 
tannin as quebiacho, but it lends an 
undesit able color to the leathei hlost 
of it comes from Mozambique and 
tropical South America Myi obalans , 
the dried fruit of a tiee of cential 
India, fuinish India’s chief tanning 
mateiial and also are sent in large 
quantities to Europe Divt-divi seed 
pods come mainly fiom Venezuela 
and aie used extensively in Germany. 
Sumac, of the kind gi owing in Sicily 
and southern Italy, is used to tan fine 
leathers. Valonia is the name for the 
acorns of the Tiukish oak, which are 
veiy iich in tannin. 



Courteny of Armstjonu Cotk Company 

Fig 2oS. Bringing in Cork from the 
Country 


' CDRJ. - 

The cork industiy is one of the most 
valuable of forest industries other 
than lumbering and is practically con- 
fined to the western Mediterranean 



Comic'll/ of Aiimtionii Coik Ciwipany 

Stripping Cork 


Fig 209 If the thick bark is stripped 
carctully, no injury is done to the tree, 
A tree does not yield high-giade coik until 
it is about forty years old The bark is 
taken to a boiling station wheie it is 
boiled to remove the tannin, add elastic- 
ity, make it soft, and flatten the cork, 

region. Most of the coik comes from 
Spain and Portugal and llie rest 
chiefly from Algeria and IMotocco 
(Fig. 208 ). For Spain cork is the 
fourth export, for Portugal, third. 
The value of their combined ship- 
ments is twice as great as those of 
Argentine quebracho. 

The coik oak grows without culti- 
vation in some of the pooiest sections 
of the region. Once a cork grove is 
established it pioduces for a long 
time; trees live to be one hundred 
fifty years or moie old. It is a good 
Cl op for poor rough land, but it is 
hard to establish a plantation. A tree 
must be about twenty years old before 
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it gives Its 111 St cork, and the fiist 
stripping IS of little value The baik 
IS shipped oft eveiy ten years (Fig 
2og) 

Several factors account for the high 
\ alue of cork, so high that it is a good 
industiy for remote or inaccessible 
places I\Ioie than half of the cork, 
usually the waste fiom cutting bottle 
stoppeis, goes into refrigerators and 
cold storage plants as insulation, for 
coi k does not conduct heat easily. As 


It IS light in weight, it has a large 
market in life preservers It is com- 
pressible and impervious to liquids 
and therefoie excellent for bottle 
stoppeis It has great dm ability in 
proportion to its weight Select the 
factors which make cork useful also 
foi linoleum, linings foi hats and 
shoes, stuffing for cushions, washers, 
and gaskets, fishing rod and bicycle 
handles, and helmets worn by white 
people m hot sunny climates. 


EXERCISES 


I As you study the chapter, place 
on an outline map of the world the fol- 
lowing products in their natural habitat 
and by means of lines and arrows indi- 
cate their chief movements in world 
commerce lesin, camphoi, quinine, 
quebracho, tannin materials (hemlock 
bark, oak bark, mangiove bark, my- 
rohalans, divi-dtvi, valonia, cork) 

2. From a study of the maps pp. 12, 
14, 62, 63, and 193 write out the condi- 
tions which foster the extensive stand of 
evergreen trees in parts of the cotton 
belt and Florida 

3 Conti ast the turpentine industries 
of the southern states and of France, 
show how the French industry is a les- 
son in multiple conservation. 


4 From a study of the pictuies pp 
233, 236, and 238 contrast the tur- 
pentine forests with the tiopical ram 
forests 

5. From the maps pp. ii, 13, and 15 
work out the conditions that are favor- 
able for the camphor industry of 
Formosa 

6 List the conditions that caused a 
shift from wild quinine in South America 
to cultivated quinine in the East Indies 

7 (fl) What conditions favor the 
quebracho industry of the Chaco? {b) 
Make a list of the trees by continents 
from which tannin is obtained. 

8 Why IS cork a good product foi 
the western Mediterranean region to 
produce? 


AN EXTRA LESSON 


For three honoi students to present to 
the class 

“ The Wild Flant Industry of the South- 
ern Appalachians” — A, VIII 
(1932), 311-317 

“ Yerba Mate” — 17 , pp. 290-292, 


319-32 1, 434-436, 33 , No 4, PP I- 
23, B, XXIX (1930), 54-70. 

“Coca and Cocaine” — 17 , pp 222- 
223, 249, 256-258, 33 , No 20, pp 3- 
19. 


READINGS 1 

“ The Turpentine Forests and Industiy ” “Landes Reclaimed Waste Lands of 
— l,pp. 83-85; 7 , 1 , pp 156-158,0, France” — A, II (1926), 249-255. 

L (1926), 298-305, L, I (December, “Naval Stores Industry” — 98 , No 
1931), 13-1S ' 229, pictures, 97 , II, 546-548. 

? Numbers and letters refer to Selected References on pages 420-434 
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“ Quebracho 104, No 295, 17, pp (1926), 241-248, 7, II, pp 485-487; 
286-290, 326-328, G,LIV, (1922) 9- 82, pp 170-172, 100, Vol in (Au- 

54, 33 , No 9, pp 1-36 gust 24, 1927), S 42 -S 44 ' 

“The Cork Indiistiy ” — B, XXV 

TOPICS FOR INVESTIGATION AND REPORI' 


“ Wattle Culture ” — 104 , No 211 
“ Mangrove Bark ” — 104 , No 167, pp 
1-2,4, 5 , 33 , No 6, pp 7-10 
“The Valonia Indubtiy in Turkey” — 
Special Circular, No 514, Hide and 
Leather Division, Bureau of Foieigii 
and Domestic Commeice, Washing- 
ton, D C 

“ Divi-Divi ” — 33 , No 6, pp 17-18 
“The Camphor Inclustiy ” — C, 
XXXVII (1920), 263-272, 27 , pp 
124-125. 97 , I, pp 447, 450 


“ Maple Syiup and Sugai ” — A, VIII 
(1932), 35-39. L, I (March, 1932), 
13-18 

“ Paraguay's Oil of Petit-Giain ” • — G, 
XLVII (1918), S34-S4I 
“ Quinine Production ” — 104 , No 273 , 

82, pp 194-19S 

“ Searching for the Chaulmoogia Tree 
of Siam foi a Cure for Lepiosy ” — 
C, XLI (1922), 243-276, many pic- 
tuies, giving excellent views of the 
foi ests 




Cmirte-iy nf Xlmtul State<i Forest iiervice 

Fig 210 Huge Sawmili, Tacoma, Washington 


CHAPTER XXII 

LUMBERING IN TEMPERATE FORESTS 
§ I — NORTH AMERICA 


A Sawmill on Puget Sound. The 
state of Washington produces one- 
fifth of all the lumber cut in the 
United States, a quantity greater than 
that cut by the next two states com- 
bined. It has the finest sawmills in 
the world. A visit to one of the many 
located on Puget Sound tells us much 
about the geography of lumbering. 
Let us choose one near Seattle, the 
largest city in the Pacific northwest 
and, like most other cities of the re- 
gion, greatly interested in forest in- 
dustries 

The size of the lumber mill prop- 
erty is tremendous, the log and lumber 
‘.yards covering many acres (Fig 210) 
There is a great concentration of 
transportation facilities. The mill has 
a deep water channel in which are a 
picturesque sailing vessel and a less 


picturesque but more efficient tramp 
steamer loading lumber Railroad 
tracks criss-cross the yards. On some 
of the ti acks are flat cars loaded with 
huge logs, on otheis box cars contain- 
ing sawed wood. Huge motor trucks 
biing logs and leave with lumbei. 
The logs go to a laige storage pond, 
to float until needed at the mill, in 
the pond is a huge raft of logs brought 
down the coast by tugs. These huge 
mills must have fine facilities for mov- 
ing their heavy raw materials and 
manufactured products 

Besides their fine transportation ^ 
facilities, these mills have wonderful 
machinery to handle and cut logs more j 
than six feet in diameter. Almost 
everything is done automatically A 
few men controlling push-buttons and 
levers control gieat saws, some circu- 
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LUMBER PRODUCING REGIONS 
AND CHIEF MARKETS 
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CHIEF MARKETS \ * 

P—I MANUFACTURING REGION OF } 

L™_i EAST CENTRAL NORTH AMERICA \^y^. 
[— ^ THE PLAINS FARMING AND 

LJ I GRAZING REGION 

CENTRAL AND SOUTHERN CALIFORNIA 


CHIEF LUMBERING RCGIONS\ 
A WESTERN B SOUTHERN 


Fig 211 The United States’ portion of the manufacturing region of east central 
North America consumes more than half of our lumber, it has a great railway mileage, 
numeious ports, one-thud of the farms of the country, most of our coal mines, and a 
large percentage of our population The plains fanning and grazing region, the second 
great market, has almost no Itees, many miles of railway, and many people Why aie 
central and southern Calitornia large consumers of Pacifac coast lumber? Why do areas 
A and B produce nearly three-fourths of oui lumbet •“ How does lumber move from 
areas A and B to the consuming regions? 


kr andjjpome endless bands. A few 
minutes after a giant log enters the 
sawing machinery, it leaves in many 
pieces of various shapes, some being 
carried to other machinery for furthei 
cutting, others to the yards for stor- 
ing, the waste to furnaces and waste 
fires — all automatically It takes an 
enormous amount of logs to keep such 
a mill going, but wood is so abundant 
nearby and has so many uses that 
there are many equally large establish- ^ 
ments. Indeed, many people think *, 
that too many sawmills are cutting 
oui foiests too rapidly 
The Pacific Forests. The forests 
which supply these great lumber mills 
are the world’s finest somce of useful 
wood. Tliey aie now the main sup- 
ply of the United States 7 ig- 211). 
While the Pacific Coast forests cover 


a large area on the slopes of the 
■coastal ranges north of San Francisco, 
,'the Sieira Nevada, and the Cascade 

J 'lountams, and extend as far north as 
.laska, they have the significant ad- 
antage of containing only a few 
species of tiees. The valuable species 
are ^ppifeious soft woods, including 
the majestic Douglas fii which reaches 
a diameter of six feet or more and a 
height of over two hiindied sixty feet. 
Not only does this fine tree reach so 
gieat a size, but sometimes it grows in 
’j_ such close ranks that it makes up 
' nine-tenths of the trees in a district. 
('It has strong, durable wood of medium 
i weight, and lends itself to all kinds of 
j construction. Almost one-fifth of all 
the lumber cut in this country is 
Douglas fii. Other excellent timbers 
are the western yellow pine, western 
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Cotnte’iy of Chamber of Connnrrff, HeUmf/ham' Md'ihwgton 

A " Spar Tree ” with Cables Attached 

Fig 213 A “ spar tree ” is used to drag the logs within a large radius A donkey 
engine at the base, by means of cables through the pulley on top, drags the logs to the 
base of the tree to be loaded As the logs are pulled m they break small trees. This 
IS known as “ high lead ” logging Another method uses two “ spar tiees ” apd two 
cables, one on which the logs ride and one which pulls them Cables are of steel wire, 
often one and three-fourths inches m diameter At times railways are built straight up 


the slope and the logs let down on cars by 
railways wind up the steep slopes 

red cedar, many firs, western white 
pine, hemlock, Sitka spruce, and the 
gigantic redwood of the California 
costal ranges. 

Logging. In getting such ti ees f i om 
the foiest to the lumber mill man 
has to solve many problems. These 
include the size of the trees, their 
closeness, rough topography, and the 
lack of convenient means of transpor- 
tation, such as snow and long rivers^ 
which benefit the forest industries of 
the northeastern states 

In the Pacific foiests the lumber- 
jacks use great hand saws to fell the 
i„ trees (Fig. 212). The branches are 


means of cables More often temporary 

then cut off and the trunk divided into 
lengths suitable for a flat car Often 
a single length or log requires an en- 
tire flat cai Powerful stationary en- 
gines pull the logs by cables to the rail- 
road. Rivers in this section cannot be 
used to transport the logs, they do 
not freeze, there is little snow in win- 
ter, and the riveis have many falls and 
rapids. Consequently, railroads and 
trucks cairy most of the logs to the 
sawmills located chiefly in lowlands 
near the sea While laihoads involve 
much expense as they have to cross 
mountainous country, the wealth of 
the forests makes them useful for 
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many yeais Pioximity to the sea is 
a great advantage in this region, for 
log lafts may be sent to distant mills 
located wheie ocean vessels can call 
for lumbei 

Lumbering in the Rocky Mountains 
and the Colorado Plateau. Whei e the 
mountains of the western mterioi rise 
high enough to have a heavy lainlall, 
theie are forests of considerable ini-. 
portance. They have much less value 
than the Pacific foiests, as they covei 
less land, the trees are smaller and 
more scattered, and they do not have 
the excellent coastal transportation 
facilities (p 272). Here also the 
comfeious soft woods piedominate, 
the principal tiees being the western 
yellow pine, Douglas and other firs, 
western laich, spiuce, and lodgepole 
pine Logging is somewhat easier 
than farthei west, but the disadvan- 
tages already mentioned retard de- 
velopment and the compaiative aiid- 
ity makes forest fiies much moie 
dangeious than along the damp Pacific 
coast 

,iumberiiig in the Southern States. 
The foiests of southeastein United 
States for many yeais led all otheis in 
pi eduction and today lank next to the 
Pacific foiests. Southern yellow pine 
is still the most important wood in 
this country, accounting for nearly 
one-thiid of the country’s output 
Unfoitimately, the need foi agiicul- 
tural land and careless methods of 
logging have caused the southern 
lumber industry to decline rapidly 
Tw'enty years ago it produced twenty 
billion board feet, now less than four- 
teen billion, chiefly yellow pine and 
considerable cypress and gumwood 
from the swamps. 

Another reason for the rapid de- 
struction of these forests is the ease 


with which lumbenng is done. Com- 
paied to the Pacific forests 01 tropical 
foiests, lumbering here is easy The 
tiees, mainly longleat, loblolly, slash, 
and shoitleaf pines, lorm extensive 
puie stands not loo closely spaced 
The wood is easily woiked and has 
.many uses The land is almost all 
level. Riveis aie many Population 
centeis are near The climate permits 
yeai lound work and cheaper dwell- 
ings foi woikeis than in the noithein 
foiests Moreovei, some of the pines 
also give valuable naval stores before 
being cut 

Some southern lumbei mills rival 
the huge plants on the Pacific coast. 
Like the latter, they combine land and 
sea transportation facilities in an ef- 
fective way Also in this region we 
find many small mills, foi the forests 
are so distributed over vast aieas that 
it IS easy to set up the equipment 
These small mills are moved as the 
suriounding foiests are cut Moving 
has become difficult, because the own- 
ers of the huge, more or less peima- 
iient mills have bought up much of the 
forest land 

Lumbering in the Central Hard- 
wood Forests. In the belt of deciduous 
haid woods, between the northern 
conifers and southern conifers, lum- 
bering takes a different form This 
aiea furnishes almost all of the hard 
wood used in the United States and is 
the basis for the impoitant furniture 
industry. Most abundant and of 
greatest economic value are several 
; kinds of oak, in the Appalachians 
comprising one-thiid of the forest 
Chestnut, hickory, yellow poplar, elm, 
black walnut, and ash add to the list 
of useful hard woods and in some 
places there are conifers of impor- 
tance. Usually the trees occur in 
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much variety, which makes logging 
moie difficult than m the coniferous 
forests Moieover, the best stands 
now lie in lough areas, as in the south- 
ern Appalachians. 



Fig 213 What percentage of our 
eastern virgin forest area remains^ What 
percentage of our western? What per- 
centage of our total virgin forest area 
remains’ 

A large pait of the oiiginal haid- 
wood forest was cut to provide farm- 
land (pp. 264 and 273) The demand 
for tanbark added to the destruction. 
As a result, the haid woods necessary 
for furnituie making have become 
costly, and commonly, instead of us- 
ing solid pieces of such wood, thin 
veneers of attractive giain are used to 
cover cheaper supporting wood The 
remaining forests probably will not 
suffer so rapid a destiuction, foi the 
government has begun to set aside 
large portions as national forests. 
This has been done chiefly to prevent 
floods and soil erosion. In mountain- 
ous regions, forests act as regulatois 
of stream flow ; if forests are removed, 
rain waters lun off rapidly, flooding 
valleys and destroying valuable farm 
land by carrying off the soil 

Lumhering in Northeastein Forests 
In the early histoiy of the United 
States the belt of coniferous forests 
stretching from Minnesota to Maine 
played a significant part, especially 


the forests of New England. These 
forests were located so favorably with 
regard to iiveis and sea that early 
shipbuilding was highly stimulated 
and the colonists also shipped lumber 



Courtf^y of Unitpd State‘s Forest Service 

A Spuing Log Drive 


Fig 214 In New England the great 
spring log drives are largely a thing of 
the past, but in the forests of eastern 
Canada, they are the chief means of 
bnnging the logs from the forest to the 
sawmill 01 pulp miU , they are quite com- 
mon in parts of the Rocky Mountain 
forests Why are drives not common in 
the Pacific forests’ 

to Euiope. So lapidly did the people 
cut the forests, not only foi lumbei 
but also for farmland, that the lumber 
industry of the United States began a 
migration which has now reached a 
final stage in the Pacific forests (Fig. 
213). From New England, the lead 
passed to New Yoik aiound 1850, 
then it went to Pennsylvania, Michi- 
gan, Wisconsin, Minnesota, the south, 
and finally to the Pacific Now the 
entire northeastern forest produces 
only one-fourth as much lumber as 
the Pacific area. Lumber from the 
Pacific legion predominates in the 
Gieat Lakes lumber yards and has 
much importance even on the Atlantic 
coast. 

Much of the oiiginal forest con- 
sisted of mixed conifers and deciduous 
trees, but the conifers were the basis 
for the lumber industry. White pine, 
one of the finest of all timbers, was 
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the leading tree, but the demand soon 
caused most of it to be cut. Now 
spiuce and fir piedominate, followed 
by \vhite pine, cedat , and hemlock A 
laige part of the activify in these for- 
ests today IS in connection with the 
paper industiy 

Woik in these foiests differs con- 
siderably from that in the other majoi 
forest regions. It has one useful ad- 
vantage, the wintei snows, which 
facilitate moving the logs by use of 
sleds drawn by hoises oi tractois Foi 
many distiicts, railioads catiy away 
the logs, but some still float them 


downstream When .sti earns aie used 
foi tianspoitation, logs are piled up 
on the banks of fi ozen streams in win- 
tei, When the ice melts in the spiing, 
thnlling “spiing diives” occur, about 
which all of us have piobably read 
The dnves consist of getting logs into 
sti earns and down then laciiig wateis 
to the mills, a dangeious task (Fig, 
214). This practice has become less 
fiequent because many foiests near 
riveis have been cut, power dams 
make floating less easy, and conse- 
quently railways cany many logs 


EX£RCISE,S 

I Wiite a rlescu[)tion of a laige saw- 2 Make a table of lumbering m the 
mill on Puget Sound, giving the leasons foiest distiicts of the United States ac- 

for the location of the mill and how coiding to the following 
lumbering is earned on 

Rocky Central 

Pacific Mountain Southern Hard Woods NoilhcaUon 


Relief 
Rivets 
Climate 
Kinds of trees 

3 Now list the physical conditions 
that require diffeient methods of lum- 
bering in the Pacific forests than in the 
northeastern forests. 

4 (a) Answer the questions on Fig 

21 1 (6) Write out the i elation be- 

tween relief, rainfall, and sandy aieas 
and the chief foi,est regions of the 
United States (pp 10, 12, 14, 193, and 

273)' 

AN EXTRA LESSON 

“ A Detailed Study of Lumbering in the 
Northwest 12, pp 150-169, 98 , 
No. 711. 


Logging methods 
Density of population 
Chief pioducts 
Chief markets 

5. Give several leasons for the laige 
consumption of lumbci in each of the 
chief markets (Fig. 211). 

6. Give seveial leasons to show why 
lumbering in the southern forests is 
easier than in tiopical forests. 

7. Where would the use of wood be 
the chief fuel for home files!' (a) In 
western Pennsylvania^' (fi) In north- 
ern Michigan!' (c) In Kansas!' 

vSUBJECT FOR A DEBATE 

Resolved' That the National Parks 
should follow the policy of the National 
Forests in cutting old and mature trees. 
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READINGS ‘ 


“ Oui Diffeient Foiesls " — 86, pp 182- 
201 , 23 , pp 450-466 

“ The Relation of Geogiaphy to Timber 
Supply” — A, I (1925), 1-14. 

“ Forests and Lumbeiing m the Pacific 
Northwest” — A, VIII (1932), 305- 
308, P, LX (February, 1933), 35 ff. 

" Our Logging Industry ” — 8, Chapters 
8 and 9 

“ Lumbering in the Yellow Pine Region 
of California” — Professional Paper 
No 440, United States Department of 
Agriculture, Washington, ID. C , 1917. 


" The Forests of the South ’ — 1 , pp, 
80-85. A, VI (1930), 94-98. 

‘‘ Life in a Southern Sawmill Commu- 
nity ” — B, XXX (1931), 181-189. 
” Glimpses of Our National Parks ” — 
35 

“ Foiest Products of Canada” — H, I 
(1930), 379-40X, excellent pictures, 
C, L (1926), 431-440, pictures 
“ A Primer of Forestry ” — 101 , No. 

173 

“ The Lumber Industry ” — a general 
reference — 93 , pp 470-502 


TOPICS FOR INVESTIGATION AND REPORT 


“ Evolution in the Use of Oui Forests ” 
— A, I (1925), 1-14. 

“ Falling Giants of the Northwest ” — 
1, pp 208-221 

Some special at tides on tiees m L, I, 
“The Walnut Tree” (January, 1931), 
16-22, “Goodbye, Ameiican Chest- 
nut” (March, 1931), X4-19; “The 
White Pine” (April, 193X), 13-X8, 
“ The Spruce — for Gum Paper and 
Christmas” (May, 193X), 14-X9; 
“ The Sturdy Oak ” (Febiuary, 1932), 
13-19; “ California Redwood ” (May, 
1932), 13-18; “American Cypress” 
(June, 1932), 13-18. 


“ The Forests of Canada ” — A, II 
(1926), 394-4x3 

“Lumbering in the Noitheastern For- 
ests ”— 1, pp. 326-337 

“ Opportunities in Park and Forest 
Work” — M, XXX (1932), 187- 
190 

“ Grand Rapids Furniture Capital ” — 
L, I (January, 1932), 25-30. 

Wiite to the Southern Pine Association, 
New Orleans, Louisiana, for informa- 
tion and pictures of the lumber indus- 
try of the south. Use them as a basis 
for a class report or for a special 
project. 


§11 — EURASIA AND THE SOUTHERN HEMISPHERE 
LUMBERING IN THE FORESTS OF WESTERN EUROPE 


Expensive Wood. Americans visit- 
ing the populous countiies of western 
Europe notice how careful the people 
are in their use of wood. Whereas the 
average American requires about 225 
cubic feet of wood per year, the aver- 
age Britisher uses only fifteen cubic 
feet, the average Frenchman only 
twenty-six, the average Geiman only 
twenty-seven. Although this country 


has only one-fourth as many people as 
all Europe, it uses one and one-half 
times as much wood. Europeans visit- 
ing the United States or Canada are 
astonished at what they consider our 
wastefulness of wood, which to them 
is much more expensive than to us. 

The leading countries in Europe 
once had rich forests covering prac- 
tically all their area. As in the United 


1 Numbers and letters refer to Selected Refei enrcs on pages 420-424 
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Cowtc’^V of Goman Tourist Office 

Power Plant tn the Black Forest, Germany 


Fig 21 s The coniferous and hardwood forests of cential Europe are valuable m 
many ways The rough, sandy, oi swamp lands that cannot be used foi crops grow a 
valuable limbei under st.ile supeivision Protected watershed aieas aid in walei power 
development 


States, laige parts of these fine foiests 
occupied land which man desired to 
use for other pui poses and hence they 
were cut down. This defoiestalion 
went to such an extieme that for many 
yeais the more populous countiies 
have had to impoit wood and to prac- 
tice forest conservation in order to 
supply their necessities. Of couise in 
i Scandinavia, Finland, and in Russia 
ithere aie vast forests, but even if a 
country uses little wood per person, it 
uses so much in the aggregate that it 
is dangerous and expensive to have 
to depend on foteign supplies The 
United Kingdom alone for its imports 
of sawn wood, wood pulp, and papei 
products spends $300,000,000 a year. 
This is more than the country pays 
for its imports of wheat and flour ' 
Present Forests in Central Europe. 
As in the United States, the conifeious 
forests of central Europe lie either in 


the sandy, rocky, or poorly drained 
soils or in areas too cool to be highly 
desirable for agricultural purposes 
(p. 235). In such places the conif- 



Fic. 216 Most of the sawmills of 
Europe are m' the Baltic forests. List 
six or more conditions that explain this 
What one river in Russia has an impor- 
tant lumbering industry? How does the 
timber from this valley reach western 
Europe? Review the conditions that 
favor the production of cork in the west- 
ern Mediterranean. 
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eious foiests have suffered least cut- soils in that plain in Geimany, Po 

ting (Fig 2 IS) The mam sections lie land, Lithuania, Latvia, and Estonia 

in the refoicsted Landes, in the The coniferous forests have received 

Pyienees, the Alps, the mountains most attention because they grow 

along the middle Rhine Valley, the faster than hard woods Germany, 

mountains along the southern maigin France, Belgium, Denmark, and Aus- 

of the bioad northern plain of Ger- tria aie leadeis in caring tor their 

many and Poland, and in the poorer forests. 
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Annual Per Capita Consumption of Wood 
OF Different Countries 

Fig 217 Note the relation of high per capita con- 
sumption of wood to the distribution 'of temperate 
forests The group of countries below the break m the 
graph shows a very small use of wood by some densely 
populated areas. Great Britain has a smaller percent- 
age of its land in forests than any other European 
country 
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Courtc-^y of Swedish State Railways 

Sawmill, Anglrmanalv River, Sweden 


Fig 2i8 This mill, established in 1740 , is one of the oldest and largest in Sweden 
The vast yards of lumber, the huge log booms and rafts, and the laige ship give an idea 
of the huge scale of lumbering in Sweden Logs aie floated down the rivers or towed 
by tugs to the mill 


Southwaid or in lower lands, the 
coniferous forests giade into forests 
of mixed conifeis and deciduous trees 
and then into the deciduous forest (Fig. 
216). The deciduous foiests, because 
of the excellence of their soils, now 
occur only in patches heie and there. 
Altogether they make a consideiable 
area, however, outranking conifers in 
France, much of Bavaiian Germany, 
southern Czechoslovakia! Hungary, 
Yugoslavia, Rumania, and Bulgaria 
As the forests in many of these 
countries are so caiefully supervised 
to prevent excessive cutting, most of 
the sawmills are small compaied to 
those in our Pacific forests. Besides 
being small, these mills in cutting 
wood waste as little as possible, even 
refusing to use certain kinds of saws 
because they make too wide a cut 
Furthernioie, the people use much 
wood unsawed in ordei to avoid the 
waste of squaring lumber as we do 
Boxes and barrels are used many 


times, and bonfiies, such as we some- 
times make out of thousands of boxes 
and barrels, impress the average Euro- 
pean as a foolish waste. 

The Baltic Coniferous Forests. In 
the Scandinavian peninsula and in 
Finland the foiest situation is very 
diffeient. Here the abundance of 
wood and wood industries is impres- 
sive. Norway uses 118 cubic feet of 
Avood per capita, Sw'eden 129 cubic 
feet, Finland more than the United 
States — 299 cubic feet (Fig 217) 
If we should visit a port in one of 
these countries we should be further 
impressed by the tiemendous amounts 
of wood materials — ■lumber, wood 
pulp, paper, railroad ties, matches — 
that figure in their -foreign trade. 
These forest products compose by 
value one- third of Norway’s exports, 
almost one-half of Sweden’s, and more 
than four-fifths of Finland’s (Fig. 
218). 

The two outstanding timbers are 
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pines and spruces Scattered amon» 
these conifeious soft woods are small 
deciduous haid woods like biich and 
aspen. The latter form hardwood 
forests of good size in southeastern 
.Sweden and southwestein Finland 
Economically the conifeis far out- 
rank the hard woods, the haid woods 
being used locally for fuel, fuiniture, 
and tools, while the soft woods foim 
the bulk of the production and export 

The gieat development of lumbering' 
in this area is due to three mam fac- 
tors much of the original fine forest 1 
still remains, the region lies near the • 
huge markets of western Europe, and 
the people have reached a high stage ^ 
of foiestry. The goveinment in Fin- 
land, for example, owns 6o per cent 
of the forested area While the for- 
ests are as yet being removed faster 1 
than they giow, these countries have ' 
accomplished much in the way of 
reforestation. 

This mteiest in forestry results not 
only from the value of the trade in 
forest products but also from two 
Mother factors, much of this region is 
I too cool, rocky, or swampy for good 
"a^icultural land and the protection 
of the foiests safeguards the enor- 
mous water power resources of these 
countries 

In contrast to the smaller mill op- 
erations m central Europe, in this re- 
gion they reach enormous proportions, 
rivaling those on the Pacific coast. In 
some respects the Gulfs of Bothnia 
and Finland correspond to Puget" 
Sgynd in regard fo the number of saw- 
mills about theii margins How do 
/these arms of the Baltic Sea and Puget 
1 Sound compare with regard to dis- 
kance to important markets? On the 
whole the methods of logging corre- 
spond to those of our northeastern 


foiests. The snow makes fine roads 
in the winter and the numerous 
sti earns facilitate bunging the logs in 
the spring to the sawmills at the sea- 
coast Norway has an advantage in 
the long fjords which extend far in- 
land into the forests and remain ice- 
free all yeai, whereas the Baltic Sea, 
districts have seveial months of ice- 
closed rivers and harbois (Fig 219). 



('nurfevi/ of Swprh^h Staff’ Railway^) 


Log Raft on the Baltic 

Fig 219 These huge log lafts are 
towed from northern Sweden and Fin- 
land to southern sawmills and pulp mills 

The Vast Forests of the U.S.S.R. 
Russia and Siberia contain extensive, 
forests As in other areas with a con-' 
siderable north-south extent, these 
forests, in Russia especially, show the 
gradation from conifeious forests in 
the north to a belt of mixed forests 
and farther south to a deciduous for- 
est. The deciduous and mixed forests 
in both Russia and Siberia have been 
largely cleared for agriculture, but the 
northern conifeious forests, extending 
Irom Finland to the Sea of Okhotsk! 
constitute one of the great forest re- 
serves of the world. " Moreover, we 
mky expect that these forests will last 
for a long time because all of the foiest 
land is now under the control of the 
government and because much of the 
forest is so remote fiom markets that 
not until the need for wood becomes 
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much greater than at present will 
there be the incentive to cut it. Only 
a fraction of the annual giowth is now 
cut. Yet the Russians have much use 
for wood, especially as fuel in heating 
houses, m factories, and on railroads 
lJut because the people are pool and 
cannot afford to build much oi bum 
much, the annual consumption is 
about sixty-five cubic feet pei person 

The wood industry spieads ovei a 
huge aiea, but the main developments 
aie in the west neai large populations. 
Hundreds of villages and many large 
towns depend chiefly on the foiests 
for then industries The most lapidly 
growing industry now belongs to the 
foiests near the northern Dvina Rivei , 
this river draining rich forests and 

i 

having a good flow of watei which 
selves to float the logs Archangel, at 
its mouth, IS a great sawmill centei 
and poit foi the lumbei liade. 

THE CHINESE AND JAPANESE 
FORESTS 

China’s Tragedy. China is the 
world’s most tragic example of what 
happens when the foiests are de- 
stroyed Formerly China proper had 
extensive and excellent foiests Now 
only about one-tenth of its area has 
forests As a result floods have le- 
peatedly caused enormous damage, 
drowning thousands of people and 
animals, destroying crops, and carry- 
ing off fertile soil. The present for- 
ests lie chiefly in rough or remote areas 
in the southeast, northwest, and far 
west. About the edges of these 
forests considerable lumbering takes 
place, but at a distance wood is scarce 
As a substitute, and a very useful one, 
the Chinese cultivate the bamboo. 

In contrast to China proper, Man- 
churia has forests of fine trees, espe- 


cially the Manchuiian pine, which 
frequently attain a height of two hun- 
dred feet and a diameter of five feet. 
Besides pine the forests contain large 
quantities of spiuce, fir, laich, and 
oak, but they he so far from the main 
pail of China that they supply little 
lumbei foi the countiy Locally they 
supply fuel and heavy construction 
timbei for buildings and railway ties 
Japan’s Foresight. Japan exhibits 
a staking contiast to China m the 
mattei of forests Although it has a 
den.se population one-half of the coun- 
try still has forests This large pio- 
poitioii of foiest to area is due to 
much lough mountain land unsuited 
to agiicultuie, to difficulties of trans- 
portation in such areas, to the neces- 
sity ot protecting the small fertile 
,nvei and coastal rice lands, to the 
need foi timber for many fishing 
boats, and to an eaily policy of gov- 
ernment forestry. In consequence 
; Japan’s forests aie growing faster than 
, they are cut, while Japan exports con- 
siderable quantities of wood to China. 
The most valuable soft woods are the 
hmoki and wgi, among hard woods 
the buna, which is Japan’s most abun- 
dant tree, and mizunara stand out. 

THE AUSTRALASIAN FORESTS 
The continent of Australia has a 
smaller pait of its area in forest than 
any other continent, only 6 per cent 
being in forest Moreover, only' half 
of the forest area lies in temperate 
lands. Not only do the forests have 
a small area, but the main trees do 
^ not have so much usefulness as the 
/ conifers of northern forests. The lead- 
ing timbers of Australia belong to the 
eucalyptus family. These trees reach 
enormous size, the kmiri sometimes 
three hundred feet with a branch-free 
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length of one hundred eighty feet, but 
the wood is hard and brittle, thus le- 
ducing its usefulness. In some small 
areas laige trees form dense stands, 
recalling the productive Pacific coast 
forests of Noith America Australia 
has several soft woods, but they are 
so scattered over inaccessible areas 
as to restrict lumbering The princi- 
pal pioducing zones for the hard 
woods are in eastern Australia and 
Tasmania. 

New Zealand is much bettei off than 
Australia in forests but is cutting them 
so fast that the industry is threatened 
Today one-quarter of the area has a 
forest cover The trees include sev- 
eral good soft woods, the finest being 
the hauii which is one of the largest 
timber-producing trees in the world. 
Because of the fine qualities of some 
I of the timbers large quantities are 
jexported. 

THE SOUTH AMERICAN FORESTS 

While the temperate foiests of 
South America are rather insignificant 
in comparison with the vast tropical 
forests, nevertheless they have con- 
siderable importance This is so be- 
cause they contain seveial valuable 
soft woods and they lie near consum- 
ing centers. 


On the rolling uplands of southern 
Brazil, northeastern Argentina, and 
eastern Paraguay is the splendid Pa- 
rana pine forest, the principal soft- 
wood forest of the continent The 
Parana pine, which predominates 
among the trees, is tall and straight 
with a wide flattened crown, attaining 
a diameter at maturity of two to 
seven feet and a height of one bundled 
feet or more Together with yetba 
mate it makes lumbering the leading , 
industiy of southern Brazil. 

Chile has the only other important 
temperate forests of South America. 
These extend from about latitude 35 
degrees south to the southern tip 
of the continent Especially m the 
northern portions, heavy rains give 
this area an exceptional variety of 
trees, including many hard w’oods and 
soft woods While this forest region 
lies near the sea and has many fine 
timbers, much of it has been little 
developed, largely because the heavy 
rainfall makes work so difficult The 
pnncipal trees are the loble and the 
coihue, both beeches, the cedro, and 
the Chilean pine. Another veiy use- 
ful timbei, which has been almost 
completely cut off, is the alerce, a 
magnificent tree similar to the North 
Ameiican redwood in size and utility. 


EXERCISES 


1. (0) Where are the great foiests of 
Europe today? {b) Why are these 
lands in forests? (c) Are the reasons 
for these foiest lands the same as for 
those of North America? 

2. Why have the forests in one large 
area of Europe largely been cleared? 

3. List the factors which cause the 
governments of central Europe to super- 
vise theii foiests so caiefully. 


4 (a) List the conditions which ac- 
count for the great concentration of saw- 
mills around the Baltic in contrast to 
the coast of Norway, {h) Answer the 
questions under Fig. 216. 

5. List under the following headings 
the physical and economic conditions 
favoring the use of the Baltic forests in 
contrast to the vast foiests of the 
U S S.R. 
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Conditions The Baltic The U S.S R. 

6 ( (7 ) Locate the forest aieas of Japan in fai ms or m forest oi woodlands 

China, (b) List the conditions that (pp 32 and 158)? 

favoi the growth of the Manchuiian foi- 8 List the conditions that account 

ests (c) Why don’t these forests foi Australia having the smallest forest 

supply more wood and lumber to industry of any continent 

Chinai' 9 (a) Why arc the temperate foi- 

7 {a) List the conditions that cause ests of South America relatively so valu- 

the Japanese to have an impoitant foi- able^ (b) From the maps list the physi- 
est industiy and to take good caie of cal conditions that favoi the giowth of 

their forests (6) Is most of the land of the fine forests of Chile. 

READINGS = 

“Euiopean Forests and their Uses” — “Australian Foiests ” — A, VI (1930), 
A, IV (1928), 140-158 239-240, 97 , II, pp 896-897 

“Foiest and Foiest Activities in Swe- “Parana Pine” — 17 , pp 51, 57, 434- 

den”— B, XXXII (1933), SS-6S- 43 S, A, IV (1928), 287-288, 97 , 11 , 

“ Forestry in Sweden ” — 105 , No 56 700-701; 104 , No. 493, pp 1-17. 

“Foiests of Russia and Siberia” — A, “Chilean Foiests” — 97 , II, pp 739- 
III (1927), 170, 176-179. 104 , No 745, 749-750. A, IV (1928), 179- 

798. 23 , pp 4S1-482. 182, 17 , pp 51,58-60,123-124,135- 

“ European Foiestiy ” — 23 , pp. 467- 137,146 

473. 

TOPICS FOR INVESTIGATION AND REPORT 

“ The Landes Reclaimed Waste Lands “ China’s Tragedy ” — 23 , pp. 476-478, 

of France” — A, II (1926), 249- 481; 97 , I, pp. 372-375, L, II (Sep- 

255 teinber, 1932), 31-371 C, XX (1909), 

“ Impressions of European Foresliy ” — 18-29 

M, XXX (1932), 190-196 “Japan’s Forest Industries” — ^ 23 , pp 

'■Flow Sweden Regulates its Foiests” 479-4S1, 496-497, 97 , I, pp. 442- 
— 105 , No. 56, p i-ii. 447. 

' Numbcis and Icttcih lefci to Sdcauci Refcicnccb on pagcb 420-,; 24. 
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Lumber akd Pulp Wni,, Athol, NE^\ Brunswick 

Fig 220 The huge lumber mill and yards are showm on the right, the pulp mill 
and piles of pulpwood on the left, the log boom and logs in the foreground Sufficient 
logs must be floated down the river and held to keep the mills m operation during the 
winter when the river is fiozen. In summer the pulp mill stores up huge piles of pulp 
wood The great pulp mills he near the forests 


CFIAPTER XXIII 
WOOD PULP AND PAPER 


Paper and Wood. Less than one 
hundied years ago all paper was made 
from cotton and linen rags, hemp, 
and a few other grassy fibers. But 
today nine-tenths of the enormous 
amount of papei used in newspapers, 
books, wiiting paper, wrapping paper, 
boxes, and in a myriad of other ways 
is made from wood fiber (Fig. 220). 
This change to wood fiber has given 
the world two very significant bene-^ 
fits. It has made paper much cheaper’ 
and it has led to more intense inleiest ' 
in forest conservatiop, because the big 
enterprises required to convert wood 
into fiber need a steady supply of 
wood. 

The basis of all paper is cellulose, an 


inorganic substance which serves to 
"support all plants. Therefore, theo- 
letically, any plant may be used for 
paper making. Only a few, however, 
make a desirable quality of paper or 
aie available in large enough quantities 
for a good-sized industry. The idea 
of using wood foi paper was commei- 
cially successful fiist in 1854 and since 
that time the world’s consumption of 
paper has grown many fold. Try to 
imagine how different the world today 
would seem without papei. In the 
United States, although the popula- 
tion has doubled since i8go, the con- 
sumption of paper has increased moie 
than twelve times. For every person 
in the United Slates there is an an- 



268 


WOOD PULP AND PAPER 


nual consumption of moie than two 
hiindied pounds of paper Because of 
proximity to gieat lesouices of wood, 
this countiy and Canada lead the 
world in papei consumption North- 
western Em ope also lanks high But 
the enoimous toiest-pooi population 
of the Fai East consumes much less 
and the people still depend largely on 
papei made of rice straw, the papei 
mulbeiry tiee, bamboo, and rags 

Manufacture of Pulp. Theie aie 
two principal methods of converting 
wood into pulp — the mechanical and 
the chemical The mechanical method 
IS the oldei but is now less used and 
IS principally employed in making 
cheap papei foi newspapeis Aftei 
being cleaned of bark and dirt, the 
logs are cut into small chips which 
aie ground into pulp and mixed with 
water Then large rolleis mat and 
diy the wet pulp into papei In this 
method only woods having a strong 
fiber will stand the grinding, and the 
wood must be clean as the gums and i 
tannins aie not lemoved Moreovei, 
the final paper is weak. In contrast, 
the chemical piocess produces practi- 
cally puie cellulose and the paper 
comes out clean and strong Hence 
it is used ordinarily in manufacturing 
book and wiiting papei. For wiiting 
paper and some book papers an addi- 
tional stage in manufacture makes the 
surface smooth by filling the small 
spaces between fibers with “ sizing ” 
materials such as clay, losin, alum, 
and talc. 

THE WOOD rULP AND PAPER 
INDUSTRIES OF NORTH AMERICA 

The Wood Pulp Industry. While 
many districts manufacture both .wood 
pulp and paper, we may distinguish 
between a wood pulp industry and a 
paper industry 


The gieatest wood pulp region in 
the woild lies in the aiea which in- 
cludes the Gieat Lakes States, the 
Noith Atlantic States, and southeast- 
ern Canada (Fig 221). As is the case 
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Fic. 221 A wood pulp-paper mill u 
one that makes wood pulp and converts 
It into paper or makes only wood pulp 
In what forest regions me most of the 
pulp mills located? Explain why pulp 
mills dominate in northern New Eng- 
land Compare with Fig 223 The pulp 
industry, using spruce and hemlock for 
cheap paper, is incieasmg rapidly m the 
Pacific forests 

; in the world’s second greatest legion, 
1 , the Scandinavian peninsula and Fin- 
^ land, the manufacture of wood pulp 
/ is caiiied on neaier the forest legions 
than the consuming markets. Yet 
both legions he near dense popula- 
tions As papei is a cheap commod- 
ity, transpoitation costs must be as 
small as possible. Hence, the fust 
consideration in locating a pulp mill 
’ IS to have it neai a continuous supply 
'of logs, and the second consideration 
is to have it near the paper mills 
which in turn lie near or in centers of 
population. Besides these factors of 
location relative to transportation 
costs, the pulp mill, which repiesents 
i a huge sum of money, must lie neai 
; forests of suitable trees, and laige 
{ enough to furnish raw mateiial for 
‘ many years. Although much of the 
foiest may now contain only small 
second-growth trees, this does not 
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gieatly hamper the pulp industry, for 
it uses every scrap of wood 
The chief tree in the wood pulp in- 
dustry is the spruce, which furnishes 
three-fifths of the pulpwood used in 



Paper Milis, Uvited Statfs and 
Canada 


Fig 2 ’a A paper mill makes only 
paper from wood pulp or other materials 
which it buys The manufacturing region 
of east central North America has more 
than go per cent of the paper mills of the 
United States and Canada Explain why 
papei mills dominate in southern New 
England 

the United States. It lends itself es- 
pecially to paper making because its 
wood contains long, strong, and soft 
fibeis, has laige quantities of cellulose 
easily sepaiated from other sub- 
stances, has a low peicentage of other 
substances, has a white fiber, and is 
about the best wood to stand the me- 
chanical process of pulping Next to 
spruce, but only about one-fourth as 
important, ranks hemlock While 
hemlock has short and weak fibeis, it is 
cheap because it does not make good 
lumbei ; besides, a chemical process 
makes the fibers more serviceable For 
some better grades of paper, a small 
amount of “ soft ” haid wood is used, 
mainly the aspen 

The Need for Water and Power. 
The problem of watei has much in- 
fluence in locating the pulp mill. The 
[inill must have great quantities of 
^clear pure water to wash the fiber and 
to carry the pulp through the plant. 


Do you think a region like the Adiron- 
dack IMountains would be satisfac- 
toiy in this lespect? The need for 
watei to develop power is important 
also The mills generally lie at some 



Fig 223 Point out four area‘i of 
paper mills m Europe Nearly all the 
pulp mills are in the Baltic forests Why 
are more paper mills located in west cen- 
tral Europe than north of the Baltic I* 

distance from industrial centers, so 
that shipping coal would add much 
expense Hence, wheiever possible 
the pulp nulls avail themselves of 
hydroelectric power. Study relief 
and lainfall maps of North America 
and decide whether the pulp and 
paper legion has large resources of 
such power 

Commerce m Pulp Products. 
Cheaper papei, like that used for 
newspapers, is generally made in the 
neighborhood of the pulp mills This 
is so because such paper lequiies little 
treatment to be pi epared for the print- 
ing press As the Canadian forests are 
the more remote and less developed, 
they lead in the output of mechani- 
cally made newsprint, two-tliirds of 
which goes to the United States For 
better paper and to supply distant 
paper mills which have used up neaiby 
forests, the remoter areas also ship 
enormous quantities of the wood pulp 
Canada exports almost a million tons 
of wood pulp a year. 
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Courtesy of Photogrannnclric 


Airplane View of Large Paper Mill in South Germany 

Fig 324 This mill makes seveial grades of paper — newsprint, wrapping, and 
writing. What relation do the railways, the rivers, and the foiests have to the paper 
industry ? Why should Europe have a more scattered paper industry than the United 
States? 


Manufacturing Higher- Grade 
Papers. Like pulp mills, paper mills 
making higher grades of paper re- 
quite abundant puie ■water and powei . 

‘,But besides they need many ra'w ma- 
teiials and skilled labor (Fig 222). 
Theiefoie they lie neaiei centeis of 
population, generally in places -where 
there used to be a pulp industry. 
I*hus in North Aineiica we find a 
concentration of writing and book- 
paper mills in the Connecticut Valley, 
where the industry was start-ed 'ffTong 
time ago and has good water, much 
water power, and relatively easy ac- 
cess to coal supplies 

THE WOOD PULP AND PAPER 
INDUSTRIES OF EUROPE 
The European Wood Pulp Industry. 
Although it does not eciual the North 
American industiy in size, Europe’s 
wood pulp industry not only has more 


favorable natural conditions, but as a 
whole is better managed, reaching its 
greatest development in the Scandi- 
navian peninsula and Finland (Fig 
223). The region enjoys especially 
such access to the ocean that it pio- 
duces pulp at a cost low enough to 
; permit it to export a million tons of 
wood pulp across the sea to the 
United States and twice as much to 
the nearby European countries As 
we have seen in the discussion of lum- 
bering in this region, the forests fur- 
, nish a constant supply of pulp logs, 
and the rugged topography facilitates 
water power development 
The European Paper Industry. As 
. in North America, the wood pulp re- 
gions also produce huge amounts of 
, newsprint. As Europe has many more 
centers of population and therefore 
a more scattered paper industry, the 
exports of pulp gieatly exceed news- 
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piint (Fig. 224) The nearness of the has no pulp resouices of its own, yet 

papei mills to the pulp legions as well ranks high among papei manufac- 

as the markets accounts foi this Most timers because of its dense and ad- 

striking is the case of England, which vanced population (p 260). 

EXERCISES 

1. (a) Outline briefly the histoiy of 8 Wiite to the American Writing 

papei manufacturing {/>) iMake a list Papei Company, Holyoke, Massachu- 
of uses of paper today setts, asking for pictuies, pamphlets, and 

2. Contiast the two processes of pulp other information on the paper nidus- 

manufacture. try, use this material for a report 

3 (a) Answer the questions under on the process of making high-grade 

Fig. 221. (d) List six or moie reasons papers If you are near a paper or pulp 

to explain why nearly all the pulp mills mill, arrange to visit the mill to see the 

of North America he near the Great process After the visit write an essay 

Lakes and the St Lawrence River. on the process 

4 Why does spruce rank first as a 9. Visit the piess of a newspaper, 

source of pulp^ obtain the sources of the mateiials and 

5 List seven or more physical and see how the paper is punted, then write 

economic conditions to explain why the an essay on “ Our Daily Newspaper.” 
manufacturing region of east central 10. Explain fully why the European 
North America has more than 90 per pulp industry is concentrated in the Bal- 
cent of the paper mills. tic forests. Why are the European 

6. Explain the great concentration of paper mills more scatteied than those of 
papei mills along the Atlantic seaboard the United States^ 

from Portland to Baltimore ii. Show why England is almost 

7, What are the chief differences be- completely dependent upon othei coim- 
tween newsprint and writing papers? tries foi her daily news. 

SUBJECT FOR A DEBATE 

Resolved That noitheastern United pulpwood stand in meet our rcquiie- 
States should maintain a permanent ments. 

READINGS ’ 

“The Pioblem of our Wood Pulp and “Papei ” — 23, pp. 489-497, 8, Chap- 

Paper” — B, XXIX (1930), 240- ter 24, 19, pp 169-172 

257 “Paper Making” — C, XXXVII 

“ Paper and Paper Products in Canada ” ( 1920), 234-242, many pictures 

— 104, No. S49, Lecture No 18, Nat- “ The Wood Pulp Industry ” — B, XV 

ural Resources Intelligence Service, (1916-17), 179-184. 

Ottawa, Canada. 

TOPICS FOR INVESTIGATION AND REPORT 

“The Concentration of the Pulp and “ Newspapers ” — 21, HI, pp. 184-207. 

Paper Industry ” — B, XXIX “ A Paper hlill ” — 20, II, pp. 2 70-276. 

(1930), 244-254. “What is Paper? ” — 82, pp 139-163 

“ The Futhre of the Industry ” — B, “ The Story of Paper ” — 8, Chapter 

XXIX (1930), 255-257. XXV. 

J Numbers .Snd letlcis refer to Selected Refeienccs on pat;es 420-424. 




Cotntcstf i/f Vuitid Scni'ue 

The Sania Fe Naiionai, Forest 


Fio 225 In many rugged areas the wisest use of forcsl-rlad hills is as water-shed 
aieas Tlus is especially true in many parts of the Appalaihian, Rocky, Sierra Nevada, 
and Cascade Mountains More of our forest areas should be in national foiests Com- 
pare with Fig. 215 


CHAPTER XXIV 
FOREST CONSERVATION 

“Mining” Timber. When men consider the problem of letdinmg 

have great forest lesouices, they gen- some foiested land, not only foi the 

erally mismanage them In many re- timber but also for piotection against 

gions where forests should be growing floods and soil wash. History offei s 

today there are none, because the peo- seveial outstanding examples of the 

pie recklessly “ mined ” the timber, disastrous results of destroying valu- 

that is, they went on cutting without able forests 

replacing; and as in a mine, wheie China. In many parts of China 
the mineis woik until the mine is ex- straw is carefully saved to be used foi 

hausted, the forests were destroyed, fuel. Wood is really a luxiuy. Yet 

With a mine there is no other way, China once had fine foiests. The 

but with forests, man can perpetuate giowth of the great population and 

a valuable resource When the foi- its need for crop land caused the 

ests go, man finds himself forced to people to remove vast aieas of 
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Joiest. Not only did thib result m 
a scarcity of wood, but it contributed 
lO disastioub floods which fiequently 
kill thousands of Chinese Wfliile foi- 
ests do not do away with floods, they 
do pi event many of them and lessen 
the evil consequences of the moie 
serious ones (Fig 225) The tiees 
themselves, theii widespread roots, 
and the humus of the foiest flooi act 
as giant sponges, so that when ram 
falls it urns slowly down the steep 
land Where no foiests exist on the 
slopes, especially when the soil has be- 
come water-soaked, the lain lushes 
lapidly into the valleys, swelling the 
iiveis until they oveiflow lheir banks 
Besides the imindalion, this action 
washes away the soil fiom the hill- 
sides and in many cases bungs down 
sand and stones onto the v.illey fai in- 
lands, thus inflicting damage in two 
moie ways. Thousands of squaie 
miles in China have suffered in this 
manner. 

The Mediterranean Region. Much 
of the Meditei lanean legion also 
shows the haimful effects of removing 
the foiests in lough countiy. Tn 
ancient days, bioad aieas, which to- 
day are piactically desert, suppoited 
flourishing fauns and cities. But the 
destruction of foiests caused floods to 
wash away soil in some paits and m 
otheis to deposit woithless sands and 
gravels Pei haps worse, these floods 
in some places created maishes wheie 
once had been fertile land 

The United States. The United 
States probably will not allow defores- 
tation to cause so much damage as in 
the cases mentioned (Fig 226) Al- 
though the movement to pieserve the 
forests has so far made little piogress 
in comparison with the huge aiea of 


the countiy, we may expect great im- 
pioveraent as time goes on. But at 
piesent the Ameiican foiests are los- 
ing four times as much timber pei 



Courtesy of Vritcd Slates Forest Seivioe 


OxxR ViEGiN Forests in 1620 and 1926, 
AND OUR Forest and Aetd Woodland 

Fig 226. Point out four areas that 
show a great decrease in oui virgin 
foiests. Wlw have most of the liaKiwood 
forests (those from New York to Illinois) 
disappeared? Which of the areas where 
most of the virgin forest has been cut 
still have great foiesL resources? 
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year as they giow.’ Obviously this 
cannot continue too long without dc- 
stioymg our foiests In some sec- 
tions, especially the waini rainy south- 
east, floods and soil destruction cause 
appalling damage Although the agi- 
tation foi foiest piotection began 
many yeais ago, not until 1905 did 
we establish a definite forest polity, 
when the goveinment designated the 
first National Forest (Fig 227) 
Now the government controls more 
than two hundied thousand square 
miles of such lands, these and state 
forests account for about three-tenths 
of our remaining saw timber But to 
meet the future needs of this country 
we must plant great areas that aie 
now banen, ugly, cut-over lands, un- 
fit for agriculture, and we must man- 
age them as carefully as the Euro- 
peans manage their forests In other- 
words, we must stop “ mining ” our 
forests and grow them (Fig. 228). It 
is estimated that if we adopt forestry 
as intensive as that now used in Scan- 
dinavia, Germany, and Fiance, the 
470,000,000 acres of forest land left 
can produce all the timber that we 
use at present and a safety reserve of 
one-fifth extra. 

The Conservation of Forests. A 
good forest policy embraces several 
distinct principles For the United 
States, as with western Europe, it 



Fig 227 The national forests and 
state forests have about three-tenths of 
our remaining timber Explain the distii- 
bution of the national forests Compare 
with the preceding figure 

must include not only conseivation of 
the present forests, but also what is 
called “afforestation” or planting of 
foiests. To manage our forest re- 
sources properly undei a system of 
good foiestry, as a countiy and as in- 
dividuals, we must observe certain 
practices. In cutting the forests, only 
the mature trees should be used and 
they should be felled so that they do 
not damage other trees when falling 
This method would be very expensive 
in the Pacific forests with rough land 
and huge trees and where a small out- 
fit costs ^100,000, gathering the logs 
would necessarily destroy many small 
trees As a precaution against fire, all 
the blanches should be cleared In 
some places where forests might grow, 
glazing animals continually nibble off 
the young trees, thus destroying a 


r Each person in the world uses, on the aveiage, about thiity-two cubic feet of wood each year. 
Nearly halt the wood cut is saw timber, most of the lemamdei is fuewood The following table 
shows the rank of the diffeient continents m their use of wood 


Continent 

Total 

million cu jt. 

Per Capita 
cu. jl 

Saijj Timber 
mtlhon cu ft 

Firewod 
million cu ft 

Per Cent 
Saw Pimher 

North Ameuca 

37,192 

1S8 

14.372 

12,820 

S- 8 

Em ope 

16,641 

ts-s 

8.844 

7,797 

53 I 

Asia 

7 . 9 1 7 

9.1 

1 .S 39 

6,378 

194 

South America 

2.S27 

19.2 

294 

2.333 

II 6 

Africa 

774 

S .7 

T14 

660 

147 

Australia and Oceania 297 

.■56.1 

114 

183 

386 

Total 

SS.34S 

32 2 

23,277' 

30,071 

45 6 


Zon and Spaihawk: Foiest Resources of the Woild, p. 40 
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Photoqraphid by the Royal Canadian Air Force 

A Huge Lumber Miix, Ontario, Canada 


Fig, 22S The great forests and huge lumber mills of Canada supply an increasing 
proportion of our consumption of foiest products 

potential foiest. At sawmills in this piesent feel the need of being careful 

countiy, far too much wood is wasted, in our use of wood, we shall in time 

the owneis of some mills even having as puces lise. Other factors to keep 

boasted of how much wood they burn in mind as arguing foi the piotection 

every year. Since the development of forests is their beauty and the op- 

of the wood pulp industry this de- portunities for recreation in them, 

stuictive practice has diminished, but and their value in storing water and 

in many districts there are no neaiby regulating the flow of streams used 

pulp factoiies We as individuals also foi power {Fig 229). As more of 

have wasteful habits with regaid to oui coal is used, this value of forests 

wood. Even though we do not at will become increasingly important 

EXERCISES 

r. (a) Study the conditions in China What percentage of the firewood? {d) 

shown on the following maps. pp. 4-5, Why does Australia have the small- 

10-1 1, and 235. {b) Compare those in est forest industry? (e) Can this great 

the eastern United States on the same use of wood continue, if forestry is not 

maps, (c) What is meant by “ China’s practiced on a laige scale? 

Tragedy,” p. 264? {d) Make a com- 3. List several leasons to show that 

plete list of the losses to China from de- our national forests are a valuable asset, 
foiostation. 4 Outline fully the principles of a 

2. From the table p. 274 answer the good forest policy of the United States, 
following questions' («) What percent- 5 State in outline foim several rea- 
age of the world’s wood does Noith sons why it is necessary to beep the 

America and Europe cut? {b) What water-shed areas of the Appalachian 

percentage of the saw timbei? (c) Mountains forested 
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Cowtasy of United States Fore'it Spimcc 

Dense Stand of Redwoods, California 


Fig sag Our foiests take hundreds of years to grow Every measure possible 
should be taken to use them wisely 

TWO EXTRA LESSONS 

I By wi iting to the state forestry de- sections of the country, emphasizing the 
partments of a state in the west and one forest policy and the values to be gained 
m the east, piepare foi and hold a con- by each. 

ference on the forest policy of the two 2 Make a study of the woik of the 
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reforestation pi ogram of the present na- and the Depaitment of Agiicultuie, 
tional administiation Write to the Washington, D C , for infoimation, J, 
Forest Seivice, National Paik Seivice, XXIV (1934) 129-133 

A SUBJECT FOR DEBATE 

Resolved. That most fanners in the Use accompanying lefeiences and 
eastern half of the countiy should have “Wood foi the Nation,” 106 , (1920), 
some woodland pp 147-158 


READINGS ' 


“ Problems of Foiest Planting in the 
Noitheast ” — M, XXX (1932), 162— 
168. 

“ Timbei Mining” — 106 (1922), pp 
84-89. 

“ Forests and Land Use Problems ” — 
106 (1922), pp. 89-108 
“ Tirabei Supply Problem ” — 106 
(1922), pp. 108-123 


“Forest Destiuction by Fiies ” — 92 , 
pp 253-258 

“ The Use of Waste Wood ” — 106 
(1920), pp 439-462 
“The Fight Against Forest Fiies” — 
C, XXIIl (1912), 662-684 
“ Exploded Wood ” — Write to Galhher 
Brothers, Biltmore, Noith Caiolina, 
for booklet 


2 ’OPICS FOR INVESTIGATION AND REPORT 


“The Foie.st Policy of the United 
States” — 23 , pp 473-478, 106 

(1922), pp 161-172; J, XXIV 
(1934), 129-133. 

“ Destruction of Foiest Lands by Pests ” 
— 106 (1922), pp. 162-166, maps; 
92 , pp 259-265 

“ Economic Consequences of Foiest De- 
pletion ” — 92 , pp. 271-282 
“Measures to Prevent Foiest Destiuc- 
tion and Waste ” — 92 , pp 282-295. 
“ Foiests and the Piotection of Soil Elu- 
sion and Floods ” — M, XXX (1932), 

328-333 

“ Woodlands and Farm Management ” 
— ^Professional Papei, No. 863, 


United States Depaitment of Agiicul- 
ture, Washington, D C , 7920 

“The Muscle Shoals Pi eject ” — T^e 
Comvwfiwealth, XVIII (June 2, 
1933), 126-128. 

“A Forest Tiagedy — The Rise and 
Fall of a Lumber Town ” ' — Bulletin, 
United States Depaitment of Agricul- 
ture 

" The Place of the Eastern National 
Forests in National Economy” — J, 
XIII (1923), S 32 -S 39 

“ Saving the Redwoods ” — C, XXXVII 
(1920), 519-536 

“Problems of Reforestation in Puerto 
Rico” — A, V (1929), 369-381. 


' Numbers .mil lelleis lefei to Selcded Relw eiices on papcs 420-424. 
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MINING INDUSTRIES 





of South \lrunn Uniliiuii/-, <inil IlaihotDa 


A Moor UN Gold Mini:, Tkansvui, Africa 

Fig ?3o This mining icgiun ii. typical ol not only gold mines hot ol many mines 
thioughout the wuild. Is it a region ol sparse oi dense iiopulalioii'’ Ol heavy or light 
lainlall? 


CHAPTER XXV 

THE NATURE AND DISTRIBUTION OF MINING 

The Stone Age. The eailiest men hammer, and steel nails only some 
known to science developed what we branches, a stone or two, and thongs 
know as the Stone Age. We have all of leather or vines fiom the forest. So 
seen pictures of the supposed appear- long as man depended upon such tools 
ance of these men on the hunt or at he could not develop complex activ- 
woik. If on the hunt, the man would ities (Fig. 230) 
have a huge wooden club or a stone The Early Metal Ages. When man 
hammer made by attaching a handle discovered how to make tools out of , 
to a boulder. If at woik, he would metals he advanced another great ' 
have a stone hammei or a few implc- step. But it took him many centuries 
ments of bone; for cutting he would to learn how to use the most useful 
use pieces of flint or other haid sub- metals. When man discovered how to 
stances. The use of these simple tools make much use of copper, the Copper 
meant a big step forward for man. Age began. Copper by itself could not 
But imagine what difriciilly you would greatly aid man foi this metal is natur- 
have in making a box if you had in- ally rather soft. Something was 
stead of neatly sawed wood, steel needed to harden the copper and men 
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to its gieat qualities of stiength, 
hcUdness, capacity foi being made into 
many foims, dm ability, and, in con- 
nection with eloitiical indusliieb, 
magnetic pnnpeities 

Other Mineials. Coppci and non 
figuie in liisloiy because they have 
constituted the bases of ceitain dis- 
tinctive peiiods, but many nlhei inin- 
ei als have also had a Inno; though less 
significant history Among metals 
gold, silvei, lead, and zinc had an 
rally start Among non-metallic min- 
eials the use of salt is as old as the 
histoiy of man, and many otheis have 
long been known. But the gieat fuels, 
coal and peti oleum, were utilized only 
lecently. These mainstays of modem 
industry played practically no part in 
the ancient histoiy of the Mediterra- 
nean region. Until their use became 
widely known man depended for 
power on his own muscles, on animals, 
wind, or falling water (Fig 231). 
Fuels like coal and peti oleum led to 
the development of man’s wonderful 
servants, such as the locomotive, 
steamship, automobile, and airplane. 
Our modem civilization depends upon 
many mineials from all pails of the 
world. 

The Distribution of Minerals. The 
way in which mineials are distributed 
over the earth shows little legulaiity 
as such resouices as fish or forests 
This is true largely because the distri- 
bution of minerals has little to do with 
the present-day climate. Instead it 
depends upon ancient climates and 
geological processes. Nevertheless we 
are able to pick out several relation- 
ships (Fig. 232). 

The most conspicuous fact in the 
dihtubution of minerals is that they 
aie most abundant in mountainous 
regions. Three main causes are re- 


2S:l 

sponsible In the fust place, moun- 
tainous legions have or have had 
sLibtei 1 anean volcanic activity, the pi 1- 
maiy concentiation of mineials being 
due to bodies of molten 1 ock Second, 
the bending and bieaking of lock 
stiata in mountainous legions has un- 
coveied valuable mineiahzcd zones 
Thiul, the rapid eiosion chaiacteiistic 
of mountains has in many cases le- 
moved thousands of feet of mateiials 
and exposed valuable mineials. 

The relationship of mountains and ^ 
mineials is moie tine in the case of 
metals than of non-metals. Gieat 
areas of coal and lignite undeilie 
plains as well as mountains But 
peti oleum occurs almost entirely in 
places where the rocks have not suf- 
fered much change since the petroleum 
was formed If the locks undeiwent 
much bending or bieaking, the fluid - 
petroleum and natural gas would 
escape. 

The Nature of Modern Mining. The 
fact that minerals so often abound in 
mountains in pait explains the stu- 
pendous mines of the modem world. 
In many cases, rich deposits are found 
hundreds of miles - from centers of 
manufacturing so that in order to ^ 
make mining pay the owners must , 
provide transportation facilities on a 
huge scale and must build towns be- 
fore they can use the expensive equip- 
ment of the mine itself. Whether in 
mountains or plains, large-scale oper- 
ations characteiize modem mining, j 
Minerals have become indispensablci 
in our life. The woild leqtiires such 
quantities that enormous entei prises 
are essential. ^ 

Modern mining is closely related to| 
manufactni ing, in fact mining de- 
pends upon manufacUirifig. There is 
much manufacturing in mining itself 



284 THE NATURE AND DISTRIBUTION OF MINING 





THE NATURE OF MODERN MTNINC 


285 


because minerals aie seldom ready Some manufactiuing concerns mine 
fot use when bi ought fiom the ground their own law materials such as clay, 
Mining companies often take the first limestone, coal, and non. This ein- 
steps in the picpaiation of the mm- phasizes m a stiikmg mannei the mi- 

erals — crushing, washing, giading, poitance of mining to the modern 

foncentiatmg, smelling, and casting woild 

EXERCISES 

1 (a) In wlial way have mineials of sleep (h) Study Fig 231, answei 
played a big pait in the development ol the question.? undei the figure (r) An- 
civihzations? (h) Why did the people swei the questions imdei Fig, 232 

of England for thousands of yeais fail 3 Make a list of minerals that aie 
to develop the iron and coal lesources? important in pioducing the machines 

2 (a) What aie the special qualities and inateiials of our civilization 

A SPECIAL PROJECT TO BE USED WITH THIS CHAPTER 

Assign one student each to lepoit on od, in “ A Woild of Powei,” A, I (1925), 
(i) water powei, (2) coal, and (3) 133-142 

READINGS^ 

"A Woild of Powei ’’ — A, I (1925), L, II (September, 1932), i~6 
133-142. “Why Minerals aie Most Abundant in 

“ The History of Ihe Use of lion ’’ — 8, Mountains ’’ — 16 , pp. 197-198 
Chaplei XVI “Mountain Mining Camps” — 1 , pp. 

“Ancient Civilwations of England” — 162-170 

TOPICS FOR INVESTIGATION AND REPORT 

“Stages of the Mining Industiies” — XI, 7 , 11 , Chaptei XVI. 

16 , pp 198-202 , 77 , pp 44-57 “ Oiii Minerals are Exhaustible ” — 92 , 

“ Sources of mu Alloy Mineials ” — 82 , pp 17-22, 28, 50, 96-98 
Chaplei III. “ Chaiactenstics of Modem Mining” 

“ JMining m the Andes ” — 85 , Chaplei — 77 , pp 51-57, 15 , pp 110-115. 


1 Nimibri^ .uul Irlk'is tclci lo hi'lerli'd Refeienc.es un pages 420 124 



Couiiv^y of Canadian PanfiL Ttuihoay 

Scaling the Summit of Chii koot Pass 

Fig 233, In the gieat rush of 1898 to the Yukon gold fields thousands of men 
peiished Read the story ot “ The Gold Rush to the Yukon ” 


CHAPTER XXVI 

MINING PRECIOUS METALS AND STONES 

The “ Forty-niners.” Who has not across the North Ameiican continent, 
thrilled at the story of the “ Forty- In a year San Francisco had fifteen 
niners ” ? History contains several thousand people from all ovei the 
dramatic episodes like the gold msh woild and many thousands more weie 
of 1848-1849 (Fig 233). In 1845 San in neaiby places or on theii way. All 
Francisco was a little town of a few for goldl 

hundred souls, inteiested largely in Precious Gold. A beautiful metal 
the cattle ranches of California. In and besides easily made into jeweliy 
1848, gold was discovered at the and other oinaments, gold has had a 
American River and soon the whole powerful influence on the history of 
world knew about San Francisco, the world for thousands of years. It 
Thousands of people endured tenible encouraged ait, led to great discov- 
sufferings to leach California, some eries, and for centuries has constituted 
going around Cape Horn, some across the supreme standard of value in com- 
the Isthmus of Panama, others across merce Today gold is the basis of an 
Mexico, and the most famous move- important mining industry, 
ment braving the thousands of miles The United States’ Gold Industry. 
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The history of wesleni United States 
IS closely tied up with the gold mining 
indiistiy The California gold lush 
was one of many impoitant discov- 
enes that led to the early exploiation 
and settlement of lands which other- 
wise might have lemained unused foi 
many years. In many districts the 
land was so baiien that the mining 
towns lasted only as long as the gold , 
the west contains a niimbei of such 
“ ghost ” towns whei e the exhaustion 
of a mining disti ict has caused people 
to abandon entire settlements having 
fine buildings and streets Sometimes 
these were lesettled, either when new 
discoveiies occuned near by or when 
improved machinery allowed the use 
of low-giade oie. 

Seveial states have expeiienced the 
ups and downs of gold mining Cali- 
fornia, although sui passed at vaiious 
times by Coloiado oi Nevada, shows 
the steadiest production and still 
leads. Moie recently Utah and South 
Dakota have become prominent gold 
states (Fig. 234). Foi the entne 



Fig 234 What two states piodncc 
half of our gold? What part do the 
leading five states produce? New Mexico 
has one-half of a dot, how much does 
that equaP What aie some of the prob- 
lems of mining in these regions? 

count! y production has shown g lapid 
decline since 1915, the output now be- 
ing less than half that of 191s* De- 
spite this drop the country has many 
gold mining legions (Fig 235). 

How Gold is Mined. In this country 
two chief methods aie used in min- 
ing gold . placei and tunnel mining. 
Placei mining, wdiich depends upon' 
the fact that pai tides of gold occur in 
sand and giavel of stream beds, haSi 
four types The simplest may be 
piacticed by the picturesque pios- 



Ftg 233. Many regions hi the world mine gold, silver, diamonds, and platinum 
Are the mines chiefly in mountains 01 plainsP Aie they chiefly m regions of sparse 01 
dense population? Of few or many railway lines (pages 404-405)? Of heavy or light 
rainfall? Of regions of coal production? Of legions of manufacturing (page 337U 
Fiom youi an.swcrs to these questions, make out a list of the chief problems m mining in 
these piecious products. 
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GOLD 
SILVER 
DIAMONDS 

platinum! 




20 

i«L. 


30 


PERCENT 
40 5,0 60 


70 


90 


TRANSVAAL 


48 



CANADA 
12 


SOUTH AFRICA 44 


CONGO 


RUSSIA 


AUST 

NZ5 


33 


GOLD 
COAST II 


UNITED STATES 


ALL OTHERS 


100 



MEXICO 44 

'f '1 > 1 > • '"> III))' 

CANADA 

10 

PERU 

a 



"r": ':'i 1 1 u : . : rr-r—T":-; : t — ^ 

RUSSIA 

44 

COLOMBIA 

20 

SO AFRICA 

15 

CANADA 

12 



Perceniage of Output by Countries oi Gold, Sit.ver, Diamonds, and Platinum 


Fig 236 Which country is the chid producci ol each product? How does the 
United States lank^ The United States pioduccs no diamonds and almost no platinum, 
but we use a great deal of each In a iccent year the world production of gold was 
worth ,$460,000,000, the amount of silver was 192,000,000 fine ounces, of diamonds 
7,000,000 metric carats, of platinum 192 000 troy ounces 


pectoi who has foi equipment only a 
pick, shovel, a miner’s pan — some- 
what like a wash basin — a buno, and 
some food and clothing. Into the pan 
the minei scoops some of the gold- 
beaiing giavel with a quantity of 
water Then he shakes the pan, allow- 
ing the sand giadually to chop out. 
If gold is piesent, being heavier, it 
lemains in the bottom of the pan A 
second method diffeis from this in 
that the mmei or miners set up a long 
tiough with devices in the bottom 
In this the gravel is washed by a 
stieam of water and the gold settles 
info the crevices. More expensive 
than this is hydraulic mining in which 
a poweiful stream of water washes 
whole banks of gravel into the sluices. 
The fouith type is di edging, in which 
, a dredge digs up the gravels in fiont of 
it, washes them, and drops them in 
containeis. These four kinds of placet 
raining are moie common in new gold 
regions. In the United Stales, now, 
only one-fifth of our gold is mined by 
V placer methods. The second method 
consists of mining, by means of shafts 
and tunnels, the gold ores ftom veins 
or buried gravels within the eaith 
Foimerly the ore would be gioimd 


fine and then washed as in placer min- 
ing, but for this only rich ores would 
do Late in the nineteenth century 
came a gieat improvement, by which 
cyanide of potassium dissolved gold 
out of the 01 e and made possible the 
use of low-giade deposits that in 
eai liei yeai s could not have been used 

South African Gold. At present 
half of the woild’s gold comes fiom 
South Afiica In the Tiansvaal, in a 
lange of low hills known as the Wite- 
vateisiand, 01 the Rand, lies the 
greatest gold deposit known Johan- 
nesburg, a modem city of three him- 
died thousand people, lies in the cen- 
ter of the 1 egion and depends upon the 
mines Fifty yeais ago theie was no 
settlement there and the site lay three, 
hundred miles fiom the railroad To- 
day it is the largest city in South 
Afiica. 

Study Fig 230. In the foregiotind 
aie the hoist, citisher, and the plant 
using the cyanide process. The 01 e 
comes fiom neatly a mile below the 
surface. Notice the huge piles of 
refuse in the distance Flandling an 
enormous amount of low-giade ore is 
typical of numerous mining regions 
The huge machines come from distant 


DIAMONDS 


289 


legions, the workeis and engineeis 
fiom various lands , chemicals, cloth- 
ing, food, and other supplies aie 
bi ought 111 fiom many places The 
gold moves chiefly to outside aieas 
Why is watei a pioblem heie? 

Other Gold Mines. Evei y continent 
at one time oi another has experienced 
the feveiish excitement caused by gold 
discoveiies. Gold led the eaily Span- 
laids in South Amenca and Mex'ico 
Austialia had a great lusli shortly 
after the California gold lush and had 
othei later discoveries Siberia has 
had many discoveries and some claim 
that it contains the wotld’s gieafest 
gold fields At present, after the 
Tiansvaal and the United States, the 
leading pioducers aic Canada, Russia, 
Austialia, Alexico, and Rhodesia (Fig 

236) 

North Ameiica’s Leadership in Sil- 
ver. Noith Ameiica, foi a long time 
the leading pioducei of gold, still holds 
fust place in silvei output. This con- 
tinent accounts for 76 pei cent of the 
silvei output of the woild Mexico 
holds a position in silvei suggesting 
that of the Tiansvaal in gold. It pio- 
duces 44 pel cent of the woild’s total 
from its lich deposits in the western 
mountains (p 287). This great silver 
pioducei has held an important posi- 
tion for four hundred yeais, the fiist 
laige mine having opened in 1548. 
Although most of the silver comes 
from silvei mines, a large part is pro- 
duced in connection with gold, copper, 
lead, or zinc. In the United States, 
which ranks second, most of the silver 
comes from ores carrying other metals 
as the chief output of the mines (Fig. 

237) . Canada, Peru, Australia, andl 

India are othei significant silver pro/ 
ducers / 

Diamonds. Among the large variety 


of piecious stones, diamonds stand out 
as the basis of a huge industry, having 
an annual output many times greater 
than that of any othei precious stone 
All of Africa mines about 96 per cent 
of the world’s diamonds Nearly half 
of the total comes from an aiea about 
Kimbeiley m South Africa. There 



Fig 237 What three states produce 
two-thirds of our silvei? Texas has one- 
half a dot, how much does that equal? 
What mountain legion pioduces most of 
oui silver? 

one sees enoimous pits fiom which a 
bimsli lock IS raised to the surface 
(Fig. 238). This is allowed to diy on 
(he giound until ciumbly, aftei which 
it IS washed to lemove the diamonds. 
S(i earns of muddy watei flow ovei 
gi eased couugated metal, only the 
diamonds stick in the giease A 
smaller supply of South African dia- 
monds comes fiom alluvial workings, 
where the diamonds occur like gold in 
placer deposits What percentage of 
the woild’s diamonds do the Belgian ^ 
Congo and the Gold Coast produce ?| 
Other diamond mining countries in- 
clude southwest Africa, Angola, But- 
ish Guiana, and Brazil Brazil at one 
time led the world. 

WHY SOME METALS AND STONES 
ARE PRECIOUS 

While the basis for the great value 
of these metals and stones is their 
scarcity, they aie piecious foi other 
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Courie'i)/ of South Afruan Itadway'i and Ilurbour 

Premier Diamond Mine, South Africa 

Fig 338 The piL is so deep that men at, the bottom appear like ants Foi each 
carat of diamonds the miners take out neaily one ton of bluish roek, Baibed wire en- 
tanglements smround the mines to keep the laboiers from escaping The miners are 
Negroes who live inside corrals. The company has a special treatment for the Negioes 
who try to swallow diamonds, and a different one for those who do swallow them. If a 
laborer leaves the mines, he cannot return. 

reasons. As we have seen, gold has which jewelry and ornaments were 
always allured man because of its made from it Now its paramount 
beauty, durability, and ease with use is as a standard of money recog- 
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nized by all the commertial woild, dilion to a demand foi jewehy, it ha": 

about half of the woild’s gold beiii" important outlets in industiy, espe- 

so used Silvei, although wmth much cially electucal ecimpment 
less than gold because of gi eater Precious stones depend foi theii 
abundance, has many moie uses Be- value largely on lanty and beauty 
sides its use as a subsidiaiy monetaiy when aitistically cut. Diamonds and 

standaid in some countiies, it le- to a slight extent rubies and emeralds 

senibles gold in its value foi works of have also an important place in indus- 
ait and il has consideiable utility in- try Because it is one of the haidiest 

dustrially in photogiaphic mateiials substances known, the diamond is 

and in accuiate instiuments for labo- used in many industrial operations 
ratoiies Platinum, exceeding gold in for accurate cutting of other solid 
value, lacks a monetary use but, in ad- mateiials 

EXERCISES 

I Answei the questions under the 4 Make a list of the difficulties of 
pictures and maps in this chapter mining (a) in the Tiansvaal, (b) in the 

3 Explain placer mining; vein min- Yukon, (c) in the Andes of Bolivia 
ing (use map). 

3 Why are these mineral products 5. Make one bar gi aph each by states 
precious? foi gold and silvei pioduction (]), 287) 

AN EXTRA LESSON 

“ 'Phe Discoveiy of Gold in California and its Influence” — 21 , I, pp. 167- 

190. 

READINGS ' 

“Mining and the Use of Gold in the “ Mmeials in Alaska ” — A, II (1926), 
United States ” — 2, I, Chapter 532-534- 

XTIl, 21 , T, pp. 167-igo; 92 , pp. “ Gold Mines of South Africa ” ^ — 2 , VI, 
91-98, 86, pp 274 ft PP 107-110, 7 , V, Chaptei XLVI. 

“ Men and Gold ” ~ C, LXIIl (1933), “ The Woild’s Gold ” — I, Til (1924- 

481-518, many excellent photo- 25), 478-488. 
graphs; 2 , I, pp. 194-204. “ Silver Mining in the Andes ” — 85 , pp. 

“ A Trip thiough a Gold Mine ” ■ — 7 , 1 , 177-187. 

Chapter XLVIII. “ Silver Mining in the United States ” 

“ A Trip thiough a Silver Mine ” — 7, 1 , — 2, 1 , pp 209-2 ii , 21, I, 190-1 96, 

Chapter XLIX. “ Diamond Mines of South Africa ” — 

“ The Gold Rush to the Yukon ” — 71, 2, VI, pp. 93-99 i '7, V, Chaptei XLV. 

Chapter XL “ The New Gold Rush in Colorado ” — 

P,LXIII (June, 1934), 20 ff. 

TOPICS FOR INVESTIGATION AND REPORT 

“ Gold and Silver Mining District of " Diamond Mining in South Africa ” — 
Bouldei, Colorado ” — B, XXIX P, LXII (1932), 29 ff- 
(1930), 271-286; C, LXII (1932), "The World’s Diamond Trade” — B, 
S-tS, 24, 2 S, XXXII (1933), 290-294. 

Numbers and letters refer to Selected Reference's on pages 420-42.1 
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Chilean Nitrate. Nitrogen is one of 
the most essential elements of plant 
growth. When it becomes too scant 
in the soil plants suffei, hence fairaeis 
use quantities of nitrogenous feitL 
lizers. The most easily utilized sup- 
ply of material for such fertilizers lies 
in the desert of northern Chile where 
occui the world's greatest deposits of 
sodium nitrate 

A Nitrate Oficina. A visit to a huge 
nitrate-treating plant, or oficina, gives 
us an idea of the importance of 
nitrates Let us leave oui steamer at 
Iquique, not an easy task as there is 
no harbor heie and we have to take a 
launch from the steamer to shoie. 
Iquique we find to be a town of forty 
thousand people and almost entirely 
dependent upon the nitrate industry. 
We learn that Iquique is one of the 
driest spots on the earth. It lecords 
an average of one rainy day a year 
and some yeais pass without any 
ram. The water at our hotel comes 
from the Andes by a pipe one hundted 
fifty miles long As we shall see, if 
much more rain fell probably no 
nitrate region would exist nearby. 
After climbing over the coastal tange, 
which is practically bare of plant life, 
we reach the nitrate pampai, a level to 
gently rolling suiface of sands, grav- 
els, lock ridges, and salt flats stretch- 
ing to the foothills of the Andes. We 
travel only a short way to the first 
nitrate workings — a huge set of 


buildings constituting an oficina (Fig 

239) 

We aie now in the Taiapaca nitiate 
distiict. Four otheis stretch south- 
ward for several hundred miles — ■ 
Tocopilla, Antofagasta, Aguas Blan- 
cas, and Taltal (Fig 240). Mining 1 
by the open pit method is easy, the 
nitrate stratum or caliche being capped 
^with a thin layer of other materials. 
With dynamite the men tear loose 
large quantities of caliche and shovel 
it into cars to be hauled to the 
oficina. 

The oficina covers several acres 
At the oficina the caliche is crushed 
and boiled in huge tanks of hot water, 
the worthless part sinking to the bot- 
tom while the solution containing the 
valuable sodium nitrate flows to huge 
pans. As the solution cools white 
crystals of sodium nitrate form. The 
excess liquid is drawn off, the nitrate 
is allowed to dry, and then it is sacked 
for shipment. As we visit the oficina 
we lemember that everything we see, 

I other than the deseit, has been brought 
iin at great expense — men, food, sup- 
' plies, animals, feed, structural steel, 

‘ timbers, machine! y, fuel, and water. 
But the world needed nitrogen and, 
to get it, spent millions of dollais on 
factories in the barren desert. Until 
recently nitrate mining was so profit- 
able that Chile got half to two-thirds 
of its taxes from the nitrate industry 
while the industry accounted for 60 
292 
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Fig 239 In the center are the crusher the conveyor, and the boilers, on the right the settling tanks, on the left the 
buildings for machinery, animals^ and laborers, all around stretches barren desert, the source of the nitrate All the men who 
work here and the eqmpment uSed were brought in from distant regions When the nitrate deposits are exhausted these huge 
Tni1U will be torn down and the materials sold for what they will bring The people working here will have to migrate to other 
regions to obtain work 
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Fig 240 In this barren desert is a 
great mining industry; note how each re- 
gion has access to the sea, 

pet cent of the value of Chilean ex- 
ports. 

In recent years the Chilean nitrate 
industry has not fared well. As it has 


the only Lucie natuial nitrate deposits, 
foi a long time Chile piodiiced most 
of the woild's supply not only of ni- 
tiates but of iodine, a valuable by- 
pioduct, obtained fioin the licjuid 
aftei the extraction of the mtiates 
Even with a gieat decline in the ni- 
tiate industry, Chile pioduces moie 
than four-fifths of the world’s supply 
of iodine. The iodine piesent in the 
laliche is more than sufficient to sup- 
ply demands, only a fi action needs 
to be recoveied Now Chile produces 
only one-fouith of the nitrogen of the 
world (Fig 241) The industry in 
Chile has declined gieatly because the 
nitrate piodiiceis of Chile kept the 
price high, the Chilean government 
for a long lime charged a tax of $10 50 
on each ton exported, and the high 
, price of nitrate caused Geimany and 
i other countiies to develop processes 
* of producing nitrogen artificially 
These processes, at first expensive, 
have been improved so that now syn- 
thetic nitiogen can be produced as 
cheaply as natuial nitrogen 
Synthetic Forms of Nitrogen. Most 
of the world’s supply of nitiogenous 
' materials now is made in factories 
‘ nearer the area of consumption. This 
development seriously injures Chile. 
About one-third of the synthetic nitro- 
gen comes from ammonia obtained as 
a by-product in coke making, another 
third from synthetic ammonia, and 
■ the remainder from a process using 
,the nitrogen in the air by means of 
tremendous electrical power. 

Commerce in Chilean Nitrate. 
Little of the sodium nitrate is used in 
I'Chile. It goes to regions in the 
.Northern Hemispheie where the soils 
'.are poor, either because of natural 
poverty 01 because of soil-depleting 
agricultuie. The United States takes 
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NITRATE 
IODINE 
PHOSPHATE 
POTASH 
SULPHUR 

Fio 241, The giaph shows the important producers of several mineral pioducls, 
Only the nitrate produced by Chile is mined; how is the leniaimler produied? Note 
the position of the diflcient coimtues m the production of these pioducLs, One of the 
chief uses of sulphui is for materials m fertilizers 



about one-third of the Chilean export. 
To what part of the United States 
would you say most of this goes 
(p. 297) ? Piactically all the test goes 
to western Etiiope 

European Potash Potassium is an- ; 
othei ot the essential elements for ag- | 
liculluie which must be replaced by 1 
aitificial feitilizeis. This necessity is 
not nearly so easily obtained as so- 
dium nitiate, noi has any method 
been devised to manufactuie a syn- 
thetic pioduct. Two small aieas turn 
out 94 per cent of the woild’s potas- 
sium salts, the source of commercial 
potash 

One of Germany’s most valuable re -1 
sources has been the potash minea 
about the city of Stegsfuit. About 
eighty years ago men drilling foi rock t 
salt discovered potassium salts in at 
broad area encircling Harz Moun- f 
tains (Fig. 242). It"lias been esti-' 
mated that Geimany’s leseives of 
potash are enough to supply the 
world’s needs at the present late of ' 
consumption for two thousand years. ^ 
Before the World Wai Germany con- 
trolled practically all of the world’s 
supply ; the cession of Alsace to 
France gave that country an impor- 
tant part of the resources. 

In contrast to the Chilean nitrate 
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Cross-section of German Potash 
Mine 

Fig 242. The chief potash salts aie 
in the daik, streaked layer next to the 
bottom The bottom, or thick white 
layer, is rock salt. The rock, taken out 
in chunks, is pulled to the surface by 
machinery (shown m the centei), sent 
through crushers, and to the leaching vats 
where the potash salts are dissolved and 
later evaporated 
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Potash Piav'i, Germany 


Fig 243 The niaehinery 011 the Ictt pulls, the rock up the shaft and sends it 
through the crushers to the treating vats in the center; the evapoiating sheds and pans 
me on the left 


industiy, which reptesents the only 
important activity in the desert, the 
German potash region has many 
highly developed industiies. Many 
of these depend directly upon potash 
and have constituted one of the mam 
leasons foi Germany’s great chemical 
industnes. Potash goes not only 
into fertilizeis but into soap, glass, 
matches, explosives, dyes, photo- 
graphic mateiials, etc (Fig 243) 

^ Even mote important for Germany 
( has been the value of potash in the 
I country’s agriculture Its productive 
' sugar-beet and potato regions use 
about two-thirds of the potash. The 
United States buys about one-eighth 
of the production and the rest goes 
largely to other European countiies 
Near ^lulhouse in Alsace lies the 
world’s second greatest deposit of 
potash. This contains much less pot- 
ash than that in Germany, but the 
mineral averages a higher grade. It 


now contiibutes about 20 pei cent 
of the woild’s output and, like the 
German product, has played a valu- 
able part in the lecent development of 
Fi ench agriculture. 

American Potash Resources. The 
United States, so richly blessed in J 
most minerals, lacks a large potash , 
industry Befoie the Woild War this ’ 
countiy depended almost entirely on i 
the Geiman deposits, but when this : 
supply was cut off the country had to j 
search for domestic lesouices. The', 
main efforts weie in the beds of dried- 
up salt lalces in the and west, "espe- - 
dally at Seailes Lake in Calif 01 nia.t 
Small amounts came also from a vari- 
ety of Califoinia seaweed, various 
indiistiial waste products, and a few 
rocks containing potassium mineials. 
In all, however, the output was only 
one-fourth of the amount needed. 
Since the war the United States has 
fallen back on the German supply. 
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United Stales Phosphates. In de- 
cided contiast to America’s deficiency 
in potassium mateiials is its lichness 
in phosphorous minerals, phosphoious 
being the third gieat lequisite foi 
plant giowth. The United States con- 
tiibiites moie than one-thud of the 
world’s total. Europe has little pio- 
dtiction in its own boundaiies, but in 
the colonies there aie enormous de- 
posits, French North Afiica — Tunis, 
Algeria, hloiocco — produces half of 
the woild’s output 



Fig 244 What percentage of our 
phosphate does each state produce? 


Floiida is the center of the United 
States industiy, pioducing foui -fifths 
of the total, Tennessee mines giving 
most of the remainder (Fig. 244). 
Several factors account for the pre- 
eminence of Florida. It has enormous 
deposits of the lime phosphate rock 
from which the phosphorous is ob- 
tained These lie so near the surface 
as to make pit mining possible. More- 
over, all of Florida lies near the sea. 
Finally the region lies near the agri- 
cultiual area needing most fertilizer 
— the cotton belt (Fig. 245). Tampa 
has fine shipping facilities for the 


phosphates which go fiom this coun- 
try to foreign markets. 

The lime phosphate rocks of Florida 
and northern Africa lepresent chiefly 
the bones of fossil animals The bones 
of slaughtered animals also furnish 
phosphoious, the packing industries 
prepare large amounts of giound bone 
for fertilizer Another source of phos- 
phorous, moie commonly used in Eu- 
rope than here, is basic slag, a by- 
pioduct of the steel industiy 



Fig 24s Nearly all the feiLilizer is 
used in the eastern part of the country 
with intensively tilled crops — cotton, 
tobacco, fruits, vegetables — and on 
rather sandy soils wheie the lainfall is 
heavy 

United States Sulphur, The United 
States produces most of the world’s 
sulphur, nearly all of which comes 
from Texas. The method of mining 
sulphur differs considerably from that 
of nitiate and other minerals. Wells 
are diilled into the sulphur ore and 
water heated to 300 degrees Fahren- 
heit is pumped into the sulphur tinder 
pressure. This dissolves the sulphur. 
After being pumped out the liquid is 
refined for the sulphur. 


EXERCISES 

I. (a) Explain the process of pro- (d) Explain the position of Chile in 
dticing nitrate (Zi) Under what disad- iodine production, 

vantages does the industry work? (c) 2. (a) Explain why foreign trade in 

Why has the mining of nitrates declined? these mineral products is necessary. (l>) 






298 


MINERAL FERTILIZER PRODUCTS 


Foi whal products must we depend on 3 Oral composition Mining and 

fnieign somces? (c) Compaie the posi- heating nitiate; text and 33 , No. 2, pp, 
tion of the United Stales in these min- i-ii; 75 , pp, 150-159. 

eial products with those in the previous 4. The decline of the Chilean nitiate 
chapter industiy, 17 , pp 163-166 

TWO EXTRA LESSONS 

I “ The Evolution of the Woi Id Nitiate States” — B, XXX (1931), 221- 

Industry” — readings 231, 7 , I, Chaptei XXV, look up, 

II “ The Sulphur Industiy of the United also, the uses of sulphur 

READINGS 1 

'‘Chilean Nitiate and the Nitrogen (1929), 141-148, 104 , No 449, lOS, 
Revolution” — A, VII (1931), 273- No 33, pp 42 ff 
283 “ The Use ol our Phosphate Resouices ” 

“ A Visit to the Nitrate Region ” — 33 , — A, I (1925), 387-395; A, IV 

No ir, pp 1-13, 75 , pp 156-159; (1928), 366-380 

17 , pp 153,161-165, 7 , II, Chapter “Fertilizing oui Cotton Fields” — 4 , 
XVII Chapteis XI and XII 

“Potash Industry of Euiope ” — A, V 

TOPICS FOR INVESTIGATION AND REPORT 

“Uses of Nitrates” — 33 , No 11; 4 , XXII (1911), 399-407, excellent pic- 
Chapters XI and XII hires 

“The Use of Feitihzeis” — 16 , pp “Our Feitilizei Resouices” — A, IV 
190-195. (1928), 366-380. 

“American Potash foi Ameuca” — C, “ The Trade in Iodine ” — 104 , No. 561. 

1 Numbers and letteis refct to Seletted Rcfeicni.es on pARi’s 450-424. 
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On. Refineries, Whiting, Indiana 

Fig 246. Petroleum has given rise to one of oui great mining industries and to a 
great manufacturing industry Fiom the maps on pages 301, 360, and 404, and from 
the text tell why this great plant developed at Wfnting Locate homes of laboreis, 
railway, tanks, and refinery. 


CHAPTER XXVIII 

PETROLEUM AND NATURAL GAS 


Whales and. Oil Wells. The limited 
supply of whales is partly responsible 
for the inception of some world-wide 
major industries. If these great mam- 
mals had been more plentiful the pe- 
troleum industry might not have 
started until some time later than 
1859. For many years prior to that 
(late, whales were sought mainly for 
illuminating oil rendered from their 
blubber. BuTthV'cIernand for whale 
loil in northern Europe and America 
I became so large that whales could not 
^supply it. With higher and higher 


prices the consumeis of whale oil be- ^ 
gan seeking substitute materials 

Petroleum had been known for cen- 
turies, but people legarded it as some- 
thing polluting their springs rather 
than as a wonderful raw material, In 
1859 the world’s firk oil well was dug 
Fn Pennsylvania, The discoveiy of 
petroleum and the methods of using it 
not only solved the problem of declin- 
ing whale oil supplies, but gave the 
world hundreds of new valuable com- [ 
modities 

The Uses of Petroleum, For .some 
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PETROLEUM 

PRODUCTION 

COMMERCIAL 

CONTROL 
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The Production -ind Commercial Control of Pftroieum 


Fig 247 In addition to the pelroleum companies pioducmg in the United States, 
American companies operating in loieign fields give us contiol of 70 per cent of the 
world’s output of petioleum The British Empire has control of only 6 per cent 


time petroleum was regaicled as only 
a souice of illuminating matenal 
Then it became known as a lubiicant 
and finally, but much later, as a source 
of power. Today it is one of the most 
essential raw materials. Although 
electricity lights millions of dwellings,, 
more people still use kerosene, a petro- 
leum product, than any other illumi- 
nant Pett oleum furnishes the best and 
most abundant lubricants known, and 
some authorities claim that without 
such lubiicants machinery, the basis 
of our modern civilization, could not 
have been developed, for much ma- 
chinery depends on high speed and 
requires a satisfactory mateiial to 
^ reduce friction. In some ways petro- 
leum’s usefulness as a lubricant is 
its most important gift to mankind, 
for we know of no good substitute, 
wheieas we have many possible sub- 
stitutes for other uses of petroleum. 

At present, however, the mining 
of petroleum owes its development 
> chiefly to the great value of this min- 
eral as a source of power. Gasoline 
- is its best known product producing 
power, but tiemenclous quantities of 
fuel oil aie used to run steamships 
and locomotives, to furnish powei in 
factorik, and to heat buildings. Be- 
sides these major uses, petroleum 
produces such useful commodities as 
petroleum ether, naphtha, benzine, pe- 
troleum jelly, paraffine, wax for can- 


dles, tar, vaseline, and many medicines, 
and fiom the tai a huge variety of 
aniline dyes (Fig 246) 

PETROLEUM INDUSTRY IN THE 
UNITED STATES 

Migration of the Petroleum Indus- 
try. The United States is the only 
important industrial nation that has 
enormous supplies of petroleum within 
its own holders Moreovei, the areas 
of production are so widely scatteiecl 
that the country benefits fiom the sav- 
ings in tiansportation costs Since 
1859 few yeais have passed in which 
the national output did not increase, 
we pioduce almost oiie_billion barrels 
a yeai, neaily two-thiids of the world’s 
output (Fig 247) 

The industiy has had many changes 
At one time Pennsylvania and New 



Fig 248 IIow many states produce 
oil? How much did Texas produce in a 
recent year? Ohio produced five million 
barrels; Colorado has one-fourth of one 
dot, which equals two and one-half million 
barrels What part of our petroleum do 
_the leading foui states produce? 
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York had the chief wells, later wells m 
Ohio and Indiana surpassed them In 
the early part of the twentieth century 
the rich mid-continent field rose to 
leadership, for a time recently Cali- 
fornia led the roiintiy, today Texas 
has the greatest output (Fig 248) 

Petroleum m Plains and Plateaus. 
The map of United States petioleum 
regions shows strikingly the fact that 
petroleum is an industiy of relatively 
level areas. As we have learned, if 
rocks containing petioleum are formed 
into mountains, the fluid material may 
escape. Pi oducing regions lie in areas 
of sedimentary rock which have under- 
gone little folding The oil-beaiing 
strata aie porous rocks, like sand- 
stones, where organic matter has 
slowly accumulated while the beds 
were formed and later changed into 
petioleum. Sometimes the productive 
rocks lie near the surface — the first 
Ainei ican well was less than one hun- 
dred feet deep — but commonly they 
are much deeper, as much as a mile in 
some cases. 

Oil Well Drilling. To obtain petro- 
leum engineers erect tall stiuctures, or- 
der ricks, which support drilling ma- 
chinery As the drill eats into the 
earth, the hole it makes is lined with 
steel pipe Geologists carefully ex- 
amine the rocks through which the 
drill goes for an indication of the posi- 
tion of oil-beds. In some cases when 
the oil is reached, the pressure behind 
it IS so great that it spurts into the 
an a hundred feet or more, and then 
engineers have a hard time controlling 
the well in order to collect and stole 
the oil. Usually the oil has to bef 
pumped out and stored in huge tanks., 1 
. Oil Rushes. Drilling does not al- 
ways lead to oil. Nearly one-fourth 
of the wells diilled are dry holes. But 


when oil is found the expense of drill- 
ing often is repaid hundreds of times 
The rush to new oil lands recalls gold 
lushes, but the petroleum m a good 
area pioduces even more wealth than a 
gold field The state of Oklahoma has 
many illustrations of how the discov- 
ery of large oil fields changes a land 



Fig 249 The petroleum fields in- 
clude A, California, B, Rocky Moun- 
tains, C, Gulf coast, D, Mid-contment , 
E, southern Illinois, F, noithern 
Indiana, Ohio, and G, Appalachian 
What part of our petioleum is produced 
by fields A, C, and D? Note the dis- 
tubution of pipe lines Which fields are 
favored by a coastal location? Which 
fields lack transport facilities? Which 
fields now produce little oil? 

In 1900 Oklahoma City had 10,000 
people and now it has 185,000 ; Tulsa 
had ijOoo and now has 140,000. Other 
cities in producing regions that had a 
rapid growth partly because of petro- 
leum are Los Angeles, Houston, Dal- 
las, and Fort Worth Refining centeis 
also have shown remarkable growth., 
They are generally in ports, in mai ket 
regions, or aieas with excellent trans- 
portation. Thus New Jersey, produc- 
ing no oil, ranks third in the refining of 
petroleum. 

Transporting Oil. Although highly 
inflammable, oil has an advantage over 
coal in the ease with which it is 
handled and transported. Some of it 
is cariied in barrels and in motor tiuck 
tanks, a larger quantity in railway 
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Fig 250 V, Venezuela, C, Colombia, Pe, Peru; A, Argentina, Ru, Rumania, 
R, Russia, P Persia, B, Butma Petroleum is pioduced m many regions of the world, 
but a few countries pump most of the oil Is petroleum pioduced chiefly in plains 01 
mountains? Why? How man> large fields arc in legions of dense population? Whal 
regions use most of the petroleum products? What large fields are near the sea? How 
many regions has South America? Which continents have very few petroleum fields? 

tank, cats, but the most important thousand barrels of oil daily and turn 

method for long distance transpoiL on out numerous peti oleum products 

land IS the pipejine, which consists of Great tanks store the petroleum 
pipes several inches in diametei (Fig. brought by pipe line to a large lefinery, 

249). The United States has onehun- '^al Chicago or New Yoik for example, 
died thousand miles of these pipelines ' (p. 299). As needed this supply goes 
Some of the oil moves thiough pipe to tall steel towers containing stills 

lines for seventeen hundred miles ; the where, by heating the petroleum to 

average distance is three hundred various temperatures, the numerous 

miles The pipe line leads either to products are obtained. About two- 

tank steamers which consist of a num- fifths of the peti oleum becomes gaso- 

ber of compartments into which the oil line, two-fifths gas oil and fuel oil, dne- 

flows, or it supplies the storage tanks twelfth keiosene, and one-twentieth 

of an oil refinety. lubiicants. 

Oil Refining. As petroleum comes Commerce in Petroleum Products, 
from the well it is a thick brownish- Petroleum not only furnishes one of 
Wack or dark greeni^i-brown liquid the major domestic industries but it is 
and is known as “crude," Some of it one of the countiy’s greatest exports, 
is used in this form for power and for jAmerican petroleum products are very 
other purposes Most of it is refined. |videly distiibuted in foreign markets, 
The United States has several hundred comprising the second most imppr-i 
|i’efineiies, ranging in size from small tanl export of the Uhltecr'^ates/ 
plants found near the oil fields whidi jGasoline accounts for about half of the 
distill off gasoline and kerosene and sell |ialue, lubricants about one-fifth, kero- 
the remainder as fuel oil, to stupen- sene one-sixth, gas and fuel oil one- 
dous establishments in laige cities or thirteenth Petroleum products are 
seaports which handle one hundred shipped to nearly every country in the 
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Oil DLRRlCKia and TANKtUb, Lakl Mauaiaibo 
]<ir. 2i;i In few places can oil be produced and dnpped so cheaply 


world, but the United Kingdom, 
Fiance, Japan, Canada, and China take 
more than two-fifths of our exports. 
Industiial countiies take many prod- 
ucts, but China and backward coun- 
tnes take chiefly keiosene Because 
of its refining facilities and also be- 
cause of advantages in legard to loca- 
-tion, the United States imports about 
pne-tenth as much petroleum as it pro- 
vinces, mostly from Venezuela. 

FOREIGN PETROLEUM REGIONS 
Mexico. The histoiy of Mexico’s oil 
industiy shows how petroleum almost 
overnight changes the chaiactei of a 
region Ten years ago Mexico ranked 
next to the United States as a pioducer 
of peti oleum (Fig. 250). The great 
oil field in the coastal plain near Tam- 
pico was one of the most sensational of 
all discoveiies. Tampico became the_f 
greatest oil-shipping port in the world.|‘ 
At present Mexico has an output only* 
one-eighth as large jis in j^2i ,and 
ranks sixth among. (hfr-cOTutriea pro- 
ducing petrpfeiijXL, This decline is duet 
to the exhaustion of wells, to the con-| 
troversies caused by the attempts ofl 


foreign companies to gain as much as 
possible of the industry without much 
benefit to Mexico, and to goveinmenl 
lestrictions imposed on the opeiation 
of the oil companies. 

Venezuela. In the lands about the 
Gulf of Maiacaibo in lecent years an- 
other lemaikable development has 
taken place. In the past ten years pro- 
duction in this lich oil region has mul- 
tiplied many fold, until Venezuela has 
become a large producer. The fields 
are in and near Lake Maiacaibo. The 
wells are shallow, most of the wells 
di filed produce abundant oil, laboi is 
cheap, ocean steamers take much of 
the oil diiect from the wells, and the 
president of Venezuela permits foieign 
companies to produce and ship the oil 
(Fig. 251). Because of the oil Mara- 
caibo has grown to be a large modern 
city. 

Russia. In 1900 Russia led the 
world in oil pioduction ; today it ranks 
second. Wheie are the oil fields of 
Russia? In contrast to Mexico and 
Venezuela, much of the oil stays in 
Russia. Some goes to the interior by 

hieans of tankers on the Caspian Sea 

I 
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and the Volga Rivei The rest goes by 
a pipe line 560 miles long to the port of 
liatum on the Black Sea From 
-Batum, a laige quantity goes to coun- 
tries of western Em ope 

NATURAL GAS 

Foi many yeais, a gas escaping fiom 
oil wells was leguided as a nuisance in 
many legions Today it forms the 
basis foi one of the most rapidly glow- 
ing American mdusti ies — the natui al 
gas industiy Today the value of 
natui al gas sold annually 111 this coun- 
try is more than twice as gieat as ten 


yeais ago and the natui al gas pipe-hne 
system has a length of seventy thou- 
sand miles Some natui al gas is piped 
fiom Texas to Chicago, but most of it 
moves a shortei distance and is used 
chiefly in the states of Texas, Okla- 
homa, California, Louisiana, Ohio, and 
Pennsylvania xAbout two-fifths of the 
pioduct is used as fuel in the oil indus- 
tiy, one-fifth fdi manufactuung, and 
one-fifth for domestic use Now in- 
stead of being wasted, this petroleum 
pioduct is valued as the best and most 
conveniently used of all fuels, as well 
as the cheapest 


EXERCISES 


I (a) What led to the first large 
use of peti oleum? (d) hlake a list of 
the uses of petroleum today, (c) How 
do the important uses lank? (d) Why 
did the peti oleum industry in the United 
States migiate? 

2. Contiast the method of producing 
petroleum with that of nitrate. 

3 Answer questions under Pigs. 248 
and 249 

4. 'Explain the distribution of pipe 
lines in the United States. 

5. Answer questions under Fig. 250. 


6. Why did Mexico’s output decline 
so rapidly? 

7 IWiat six conditions favor the pro- 
duction of peti oleum in the Maiacaibo 
region? 

8 From the map on page 300 make a 
graph, using bais for different states, 
showing peti oleum pioduction by states. 
Let one inch lepiesent 100,000,000 
-barrels. 

9 Make a table giving our position 
in the production of the mineidls studied 
as follows; 


Mineral 


Gold 


Peicentage of world 
by United States 

15 


Other countries that pro- 
duce mote than 33 per 
cent of the total 
Tiansvaal 48 


THREE EXTRA LESSONS 


I. “The Oil Refining Industry of the 
United States ” — • From the Census 
Manufactuung make a dot map of 
petroleum lefming by stales and dis- 
cuss the factors that account for the 
distiibiition of the refineries, text, 12 , 
PP- 332-334, 339-343; T, I, Chapter 
XXVII; 21 , I, pp. 62-68; 79 , pp. 
366 ff. 


II. “ The Natural Gas Industry of the 
United States ” From the Census 
make a map of the production of na- 
tural gas by slates; 21 , I, pp. 69-74; 
94 , pp 174-177; 92 ,pp. ssff. 

III. “The Mining of Asphalt and its 
Uses” — 33 , No. r, pp. 1-28'; 17 , pp 
695-697; B, XXIV (1925), 212-220. 
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RE \UINGS ' 

“ Petioleum in General ” — ■ 16 , pp 226- “ Conseivation of oiu Petroleum” — 

234, 2 , 1 , pp i 58 ff, 94 , pp i68ff, 92 , pp 43-55 

86, pp 174 ff “ The Oil Tanker ” — Literary Digest, 

‘Drilling foi Oil” — 20 , I, pp 189- November 6, 1926, pp 56-62 
198, 207-211, 21 , I, pp 45-58; 12 , “ Kilgoie Texas ' — An Oil Boom Town ” 
PP 33O-339 —A, IX (1933), 72-84 

TOPICS FOR INVESTIGATION AND REPORT 

“ Petioleum Resoui CCS ” — A,I (1925), 21 , 1 , pp 59-62 , 79 , pp. 301-332 , P, 

138-142 LXII (Februaiy, 1934), 22 ff 

“ The Petroleum Fields of the United “ New Oil Fields of South America ” • — ■ 
States” — 7 , 1 , Chaptei XXVI, 12 , 17 , index 

PP- 335 ff-! 94 , pp 168 ff , 1 , pp 1 14- “ World Trade in Gasoline ” — 105 , No 

119 20 

“ The Stoiy of Gasoline ” — 55 . “Woild Resources” — I, VI (1927), 

“ Importance of Pipe Line Transpoitd- 89-105, 79 , inde.x, A, I (1925), 
tioii ” — A, VITI (1932), 191-204, 13811 

1 Numbers and lettCMS relei to Selected Kefeicntcs on pages 430-424 
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Fic ’S- Tlu mountam ol Lopper oie is blasted and loaded on trains on twenty 
levels Locate tiains ot cars on different levels On tlu left aie the homes and stores 
of the mmeis Almost no copper is used at the mine After tieatment, iL is sent to the 
manufacturing region of east cential Noith America 


CHAPTER XXIX 

MINING NON-FERROUS METALS AND MINERALS 
§ I — COPPER AND TIN 


Bingham, Utah. On the eastern 
slopes of a mountain twenty-eight 
miles southwest of Salt Lake City lies 
one of the world’s gieatest coppei min- 
ing districts (Fig 252). The mine in 
Bingham Canyon has a woild-wide 
reputation because of the imniense- 
ness of its activities and resources 
In one year this mine produced one 
bundled fifty thousand tons of coppei, 
or about one-fourteenth of the entire 
world's output. Eighteen million tons 
of ore were mined and transported to 
concentrating mills that yeai. Yet 
thirty years ago even expeits were not 


optimistic about the deposit, because 
they consideied the 01 e too low a 
giade At that time underground 
woi kings were used But the im- 
piovement in mining methods and 
metallurgy a few years later made 
Bingham the renowned district of to- 
day 

Enteiing the canyon, one sees a long 
town at the bottom, the settlement 
being only a few houses wide. On the 
slopes, he sees a series of immense ter- 
races connected by railroads. These 
tei races represent the mine. The de- 
posit consists of a mountain of copper 
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01 e blasted and mined by steam 
shovels. These scoop huge masses of 
oie and dump them into waiting 
fi eight cars. On a single day hun- 
dreds of these cais aie loaded 

Bingham copper oie is of low giade, 
but the conditions of mining are so 
favorable that the company is a big 
one. The me cais go down the vaii- 
OLis tei races hugely by gravity and 
then they have an easy descent to the 
enoimous mills at Gai field, t-wenty 
miles from Bingham The first step 
m ti eating the oie takes place in con- 
centrating mills Coal from noith- 
cential Utah furnishes powei Tn the 
mills the ore is “ enriched ” until it 
contains fiom 3 per cent to 8 pei cent 
copper. “ Roasting ” follows, in which 
the pioximity of coal greatly helps, 
because much power and heat are 
needed “ Roasting ” occurs in the 
smeltei at Garfield “ Roasting ” is 
necessary to chive off the sulphur 
which genet ally is found with copper. 
It pioduces “ coppei matte,” an im- 
piiie mixtuie of metals containing 
about so per cent copper. The final 
process in the mining district purifies 
the copper m great convei let's and 
produces “ blistei copper.” For some 
purposes “ blister copper ” will do as 
it is, but for most uses it is not pure 
enough and besides it may contain sil- 
ver and gold. If required, the final 
purification takes place in refineries 
where there is plenty of electric power 
available, the greatest refineries being 
on the Atlantic seaboard By an elec- 
trical process the refineries produce 
pure copper and in some ca.scs enough 
silver and gold to pay Ihe cost of 
refining. 

Copper in Arizona. Arizona leads 
in copper mining (Fig 253). In a 
recent year it produced one-fourth of 


the woild's coppei, a quantity laigei 
than that for any foieign country 
Whereas Utah’s copper comes fiom a 
lelatively small aiea neai Salt Lake 
City, the Aiizona deposits occui m 
widely separated places, mainly in the 
Bisbee, Jeiome, Morenci, Flelcalf, 
and Globe-iMiami distiicls These 
towns illiistiate how man will live m 
almost inaccessible places in ordei to 
cany on mining All then activities 
depend upon coppei , about them 
stietch arid mountains Men, ani- 
mals, food, clothing, and machinery 
come in fiom other aieas and the cop- 
per goes chiefly to eastern United 
States foi manufactui mg Stiong 
companies and great skill are lequiied 
to w'ork the huge deposits of low-giade 
ores. 

Copper in Montana. Montana holds 
thiid place among the states as a cop- 
per producer Its mines about Butte 
are famous, having yielded more than 
$1,000,000,000 woith of metals Gold 
and silvei mining preceded coppei, 
because they had higher value and 
could pay for the expense of transpor- 
tation in eaily days. Fleie the mines 
aie undeigionnd, but the ore is rich 
The gieat .smelters at Anaconda, 
Butte, and Gieat Falls have large 



Fig. 2 S3 "Wliat four states produce 80 
per cent of our copper? What percent- 
age of the copper of the United States 
does Arizona produce? Compaie with 
Fig 237. 
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powei plants Four of Montana’s six 
largest cities — Butte, Great Falls, 
Helena, Anaconda — depend upon 
coppei as their main business 

Copper in Michigan Fourth among 
coppei aieas of the United States is 
the Keweenaw Peninsula of Michigan 
Earlier it led the countiy foi many 
yeais Besides its long heavy piocluc- 
tion, the district is famous for its 
“ native copper ’’ This copper occui s 
in laige quantities in puie foim, the 
copper only having to be separated 
from the rock The district enjoys a 
gieat advantage in its location neai 


which costs much moie, it is the finest 
conducfoi of electricity ft has many 
othei uses Since 1900 the woild’s 
output has giown foiiifold The 
Lhiited States pioduces moie than 
two-fifths of the woild’s total (E’ig 
254) Also it has commeicidl contiol 
ol 72 pel cent of the world’s cop- 
pei production Chile’s coppei, now 
neaily one-sixth of the woild’s total, 
comes almost entirely from American- 
owned mines, one of which, located at 
Chuquicamata wheie coppei is mined 
as at Bingham, has the laigest known 
leserve in the woild. In addition 
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The Position of the United States in the Copper Industry 


Fig 2S4 What percentage of the world’s coppei do the leading four couiitiies 
produce? East central North America and west cential Europe consume 90 pei cent of 
the world’s copper Explain how the United Stales has commercial control of 73 per 
cent of the woild’s copper production Belgium gets copper from the Belgian Congo 


the Great Lakes, a factoi accounting 
for the piofits still made despite min- 
ing difficulties due to the fact that 
some mines aie now more than a mile 
deep The deep shafts, large tunnels, 
pumping in fresh air, pumping out 
watei , blasting the native copper, and 
lifting it to the sill face are heavy ex- 
penses that did not have to be con- 
sidered before the metal nearer the 
surface had been removed. 

United States Leadership in Copper 
Mining and Consumption. Since the 
rapid development of electrical work, 
copper has become one of the indis- 
pensable metals. Except foi silver, 


Ameiican men and capital have gone 
into distant deseit and mountain 
lands abroad to gel coppei (Fig. 255) 
The United States uses neaily half of 
the world’s copper and exports coppei 
to many countries. 

In contrast all the countiies of Eu- 
rope produce less than 10 pei cent of 
the world’s copper but they use nearly 
half the total. Africa and Canada 
have large deposits which help to sup- 
ply Em ope. The African deposits, 
though far inland in cential Africa, 
contain enounous leserves for the 
futuie Japan, the leading copper 
consumer of the Far East, pioduces 
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Regions of sparse or dense population (pages 4-5)? Near or far from manufacturing 
regions (page 337)? Which two continents produce little copper? 

Tin producing regions in ordei of importance A, Federated Malay States, B, 
Bolivia, C, Netherlands East Indies, D, Siam, E, Nigeria, F, China, G, Burma, H, Eng- 
land, I, Australia, J, southern Africa, K, Spain and Portugal, L, Indo-China, M, Bel- 
gian Congo, and N, Japan Regions in Asia and Bolivia produce 90 per cent of the 
world’s tin Australia has several mines but produces only one per cent of the world’s 
(in North Ameiica and Europe produce little tin, but they manufacture all the supply 
ot tin pioductb 


mote than western Euiope and takes 
care of its own lequiiements 

TIN 

In stiiking contiast to copper, the 
United States pioduces practically no 
tin, although it uses one-half of the 
world’s output, chiefly in the canning 
and automobile industiies. 

Tin in Asia. The mainland and 
islands of southeastern Asia produce 
yearly tin ee-fouiThs of the world’s 
tin. Name the countries in this re- 
gion that produce tin 

In southern Asia most of the tin 
comes from giavels near the surface. 
Here aie scenes much like those of 
gold placers in California or Alaska, 
In enormous open pits, powerful jets 
of watei wash the tin minerals into 
hluice-boxes. 

In some places huge pumps lift the 
gravel from the deposits to the wash- 


ing tiays In others large bucket- 
'di edges or suction-dredges lift the 
gravels Some of the pumps and 
(Iredges are huge floating affairs 
Heie many (Chinese laboreis work for 
extremely low wages. Although the 
climate is unfavoiable the industry 
has the advantage of lich giavel de- 
posits, low labor costs, and nearness 
to a great seaport. In Malaya and 
the Netherlands East Indies is a laige 
smelting industiy. Plants in the 
United Kingdom smelt most of the 
rest of the woi Id’s tin Much of the tm 
is lefined and manufactured in the 
United Kingdom because the industry 
had an early start in South Wales i 
The region has much high-grade coal 
and a skilled laboi supply. The 
United Kingdom has commercial con- ' 
Irol of about two-fifths of the world’s 
'titn production.' 

Tin in Bolivia. The Bolivian tin 
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Tin Concentrating Mill, Bolivi'V 


Fig 2 j6 The steep mountain slope is a good site foi this huge concentrating plant, 
where the tin ore of 3 per cent tin or less, crushed to a powdei, is concentrated to as 
much as 70 per cent tin by moving slowly in water over shaking tables, one after the 
other, in each level of the mill How many levels has the mill? 


industry gieatly differs fiom that of 
.southern Asia. The tin ore has to be 
mined fiom lock situated in a cold, 
elevated legion far from the sea (p. 
309). Tiaaspoitation is by pack ani- 
mal, truck, 01 train acioss cleseits and 
high mountains. The laborets are 
chiefly unskilled Indians. The region 
has no coal, no oil, and almost no wood 
for fuel. But the deposits aie pioduc-j* 
tive and for a long time tin has domi-i 
nated Bolivian industiy, contributingl 
almost three-fourths of the expoi i| 
value. As fuel is scarce, labor poor,li 
and machinery must be imported \ 
across the high mountain districts, no I 
'smelting or refining is.. done in BoIIm I 
(Fig. 256). Instead the 01 e is con- 
centrated until the mateiial contains 
from 5S to 70 per cent tin. Nearly all 
the concentrates go to tlie United 
Kingdom. — — — ~ 

Tin. The lack of tin ores 
is a handicap to the United Stales. 
The use of tin as a covering for steel f 
in making tin cans has become so gen- 
eral that few of us pass a day without , 


eating something that comes fiom a 
tin can. Tin also has much usefulness 
in Babbitt metal, used for bearings, 
as well as in soldei, bionze, tubes, and 
type metal. The United States mines^' 
no tin but it produces tin by recover- 
ing it fiom discaided tin-containing 
maleiials. Tin produced in this way 
IS called secondar})- tin Nearly one- 
thiid of the national lequirements are 
now provided in this way, As we 
smell no primary tin wheie do we get 
the remaining two-thirds of oui re- 
quirements ? As with copper, the tin- 
producing regions consume almost 
none of the output. Tin plate, which' 
uses nearly half of the tin, is made byj 
coaling steel sheets with tin , tin plate* 
contains 1.5 per cent of tin by weight. 
One pound oj^tin will make two hun- 
dred twenty square feet of _ tin plate.' 
Therefore tin is taken to areas of ironi 
and coal in order to make tin plat& 
and other tin products; as an alloji 
metal, it is used in small quantitiel 
compared to the basic materials, con. 
sequently it moves to them. 
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exercisp:s 


1 Contrast coppei pioduction in 
Utah and Michigan 

2 (a) Answei the questions undei 

Figs. 254 and 2^5 (/)) What aie the 

impoitant rises of copper (r) What 
two legions consume most of the woild’s 
copper? 

3. (a) Contrast tin mining in Malaya 
and Bolivia. (/;) Why does Bolivia 
smelt but little tin? 


4 From the text tiace the chief 
woild trade movements in tin Explain 
fully “ why tin is taken to noi thwestern 
Em ope and east central North America 
to be manufactured into tin plate and 
othei tin pioducts.” 

5 Make a bar graph of coppei jiio- 
duction by states (Fig 253) 

6. Continue the table stalled in 
Chaptei XXVIII 


READINGS ' 


“Visiting a Copper Mine in Aiizona” 
— 20 , r, pp 229-239, P, LXII (De- 
cembei, 1933), 13 

“ The Impoi tance of Coppei " — 16 , pp. 
2 12-2 14, 8, Chaptei XXT, 92 , pp 
73-82, 21 , I, 198-207, 28 , IT, pp 
630-637 

“ A Mountain of Coppei — 7 , 1 , Chap- 
tei L. 

“ The T’lace of Coppei m the Woild of 


Today”— I, IV (1925-26), 123- 

133 

“South Range — A Copper Distiict 111 
Michigan” — A, VIII (1932), 386- 
399 

“ The Many Uses of Tin Alloys ” — 81 , 
table of contents 
“ Tin” — 28 , TI, 638-643 
“ The Story of Coppei and Its Alloys ” 
— 54 . 


TOPICS FOR INVE.STIGATION AND REPORT 


Coppei Mining m Chile” — A, III 
(1927), 141, 147-150. 75 , pp. 151, 
159-165, 17 , pp 157-T61. 

The Difficulties of Tin Mining in 
Bolivia ” — 33 , No 10, pp. 1-17, A, 
III (1927). 354-360, 17 , pp 237- 


244; 75 , pp 380-388; 85 , pp 187- 
192 

Tin m the United States” — 33 , No. 
10, pp 17-20, 82 , pp 47-50. 

The Use of Tm ” — 8, Chapter XX; 
81 , index 


§ IT— THE MINING AND USE OF OTHER NON-FERROUS METALS 

AND MINERALS 


The woild mines and uses many 
minerals and metals, but the princi- 
pal ones in amount aie iron, coal, cop- 
pei, lead, zme, tin, and aluminum 
Most of these have many uses in vari- 
ous forms. For our great industries 
today several metals rained in small 
amounts and used in only one or two 
ways are very important because of 
their value in alloy steels. Each one 


gives to steel special qualities gieatly 
desired for differ ent uses 

The Uses of Lead and Zinc. Lead 
and zinc ai e remarkably useful metals. 
They are often pioduced together and 
both are used for paint pigments, foil, 
and collapsible tubes. But each has 
distinctive important uses The two 
chief uses of lead aie for storage bat- 
teries and for underground or stib- 


1 Numbers and letters refer to Selected Rcfcicnces. 011 pages 420-424 
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LEAD 

ZINC 

BAUXITE 

NICKEL 



Percentage of World Output by Countries of Lead, Zinc, Bauniie, And Nickei, 


Fig 257 What percentage of the woild’s output of lead do the leading thiee coun- 
tries mine? Because ^imc is shipped m the foim oi oie the peicentagcs foi the zinc bar 
represent smelter output Belgium, Poland France. Germany, and Gieat Britain mine 
little zinc but they smelt moie than two-fitths of the world’s total mostly from imported 
ores mined m Australia, Mexico, Burma, norlhern Africa, Italy, Spam, and Sweden The 
bauxite from the Guianas moves chiefly to the United States, and that fiom other areas 
to the manufacturing region of northwestein Europe 


marine cables, each of which con- 
sumes one-fifth of the total amount 
used The paint industry takes much 
white lead, led lead, and litharge 
Lead is impoitant for making piint- 
ing type metal and ammunition 
Almost one-half of the American con- 
sumption of zinc goes to the galvaniz- 
ing industry, in which a thin coating 
of zmc piotects steel against uist 
Moie than one-fourth is used in the 
manufacture of biass 
Mining of Lead. As with copper, 
the United States has the world’s out- 
standing lead industiy and has com- 
meicial control of most of the indus- 
try m Mexico. What part of the 
world output do the leading foui coun- 



Fig 258 Wliat percentage of our 
output do the leading four lead distncts 
mine? Compare with Fig 260 


tnesminefFig 257)? Thiee districts 
mine most of the Ameiicaii lead (Fig 
258). In eastern and southwestern 
Missouii die nuraeious signs of min- 
ing activity Although the topog- 
laphy is lough the distncts lie neai 
impoitant maiiufactunng legions, a 
relationship accounting for the many 
small mines Coiisideiable zinc is pio- 
duced along with the lead All the le- 
mainclei of the lead is mined m the 
Rocky Mountains Othei mineials 
aie usually mined with lead, especially 
silvei As we should expect where 
conditions of transpoi tation offer ob- 
stacles, the mines on the aveiage fai 
exceed in size those of Missouii 
Aftei the concentration piocess, 
smelting lead is easy as compaied with 
most other metals. The metal melts 
at a low temperatuie so it leqiiires 
neither much fuel nor highly skilled 
labor In consequence smelting gen- 
erally takes place in the mining dis- 
tiict. When the lead occuis with 
other mineials, as it frequently does 
with zinc and silver, the metallurgy is 
moie involved. For many years, the 
occurrence of lead with zinc made im- 
possible the use of lai ge quantities of 
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legjons foi thei,e mineralb lie foi the most part m the great manufactuiing regions o! 
the world’' From the graph page 312 pick out the iniportaul mining centers tor the 
minerals The regions producing bauxite manufacture almost no aluminum Why? 
Australia, Mexico, northern Africa, bpain, Italy, Sweden, and Burma mine much ainc, 
but send the ores to east central North Ameiica and west central Europe tor smelting 
and manufacture These mines are chiefly owned and operated by men fium the im- 
porting countries ' **• 


01 e because the zinc inteifeied with 
smelting the lead Now the “ selec- 
tive flotation process ” sepai ales the 
two with great ease and as a lesult the 
world’s leseives of both lead and 
zinc ate much laiger than formerly 
estimated 

The Mining of Zinc. Like lead, zinc 
is mined in many legions and the 
United Slates has the largesl output 
(Fig. 259) In international coin- 
nieice zinc has more significance than 
lead 'This is due to the difficulty of 
smelting zinc Smelting zinc requnes 
both gieat powei and highly skilled 
laboi Theiefore, in contrast to lead, 
smelting usually is done not at the 
mine but neai the centeis of consump- 
tion. For example, Austialia has a 
huge output of zinc ore but is credited 
with little zinc metal production 
Most of the oie goes to Belgium, a 
country mining little zinc, but with 
power resources and skilled laboreis, 
so that it ranks next to the United 
States as a producer of zinc metals. 


it impoith zinc ores.fiom inoie than 
fifteen diflerenl countries. Spain, 
noitliein Afiica, and Italy mine much 
zme but because of lack of fuel, labor, 
and industrial establishments they 
send most of the ore to nearby foreign 
smelters. 

In the United States almost one- 
half of this country’s zinc, plus a large 
amount of lead, comes fiom the fa- 
mous Joplin (listiict. What thiee 
states shaie m this distiict (Fig. 
260)? Next lanks the long pioduc- 
tive New Jeisey clistiicl, which pio- 
duces only zinc. The Rocky Moun- 



Fig 260. What part of our output do 
the leading two zme districts mine? 
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Fig 261 Many legions mine manganese, but \ery few produce vanadium Are 
most of the mining regions ol alloy mineials in mountains or plains (pages 10-ri)^ In 
legions ol dense or sparse population (pages 4-5)1- In the tegions thal manufacture 
them (page .j;")'-- From the graph on page 310 liiul the thiet regions ot production of 
eath ot these minerals 


tain distutts beem handicapped by 
great distance to niaikct, but they can 
compete because the zinc is piociuced 
by efficient electrolytic methods as a 
by-pioduct of silvei, coppet, and lead. 
Electrolytic zinc has high puiity. 
The distiicts neaiei the main manu- 
facturing legions have not adopted 
the modem electrolytic apparatus, but 
distil the zinc in enoimous letoits. 

Bauxite and Aluminum Alumi- 
num - costs seveial limes as much pei 
pound as copper, lead, 01 zinc but is 
only about one-thiid as dense, so that 
the prices per unit volume of copper 
and aluminum, for example, are moie 
nearly comparable. Common clay 
contains a substantial peicentage of 
aluminum oxide, but commeicial ore 
of aluminum, called bauxite, has a 
larger content of aluminum oxide 
which can be extracted more economi- 
cally than the aluminum fiom clay. 


Foi a long time the United States and 
France had the only bauxite industiies 
but the inci easing interest in alumi- 
num led to developments in othei 
coiintiies What six countiies now 
mine 94 pei cent of the world’s baux- 
ite? I'he United States contiols what 
pel cent of the world’s commeicial 
pi eduction ? 

Bauxite mining legions produce 
little aluminum as a lule. The baux- 
ite must first be refined (usually a 
chemical opeiation) to produce pure 
aluminum oxide, fiee from impurities 
such as iron and silicon. An alumi- 
num reduction woiks requires expen- 
sive equipment and tremendous elec- 
tric power in order to get metallic 
aluminum from the refined ore Thus 
in the United States, which manufac- 
tures more than one-third of the 
world’s aluminum, theie are only four 
aluminum reduction works. Each of 


- Aluminum’s most important diaiacteristics are lightness and lesistance to coriosion. In ad- 
dition it is a good conductoi of electiicity, forms stiong and useful alloys with other metals, and 
has numeiQUS minor characteristics of tonsideiable value, Tiansportation, m all branches of 
automobile, truck, railway, aiiqraft, and maiine constiuction uses more aluminum than any other 
industry, but large quantities are used m architecture, furniture, household utensils, electrical con- 
ductors, and manifold othei uses 
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Photagriijihcd by thr Boj/al Canufitan' 'iir Force 


Nk’kI'I Mines and Smeiter, Copperceiff, Ontario 

Fic. 2b2 These gieaL mines of Ontario, m a barren and infertile legion, produce 
cjo per ccnl of Ihe world’s nickel and in addition quantities of copper, sold, and silvci 
Some of the nickel from these great mines is lefined in large plants at Port Colbourne on 
the northern shore of Lake Erie, where large quantities of coal may be obtained cheaply 
from the noithern Appalachian field 


these has been located neat a source 
of cheap electiic power. They are at 
Massena, New York, on the St. Law- 
lence River, at Niagara Falls, New 
York, Alcoa, Tennessee, and Badin, 
Not th Carolina What features of re- 
lief and rainfall led to the location of 
aluminum factoiies at those points? 
Canada’s impoitant industry depends 
on two plants, one drawing power 
fiom the St. Maurice River, the other 
fi om the Saguenay River In Europe 
most of the aluminum woiks are in 
mountainous districts of the Alps, in 
Savoy (France), Switzerland, Ger- 
many, Italy, and Austiia. Noiway 
and Scotland also have large and im- 
portant reduction works. What fac- 
tors account for the location of the 
aluminum factories of Europe? 

Mining of Alloy Metals. The world 
mines a number of minor metals 


which, though laiely used by them- 
selves, are used to give stiength oi 
other chaiacteristics to steel and othei 
alloys These mineials are found in 
many distant places Few of them 
comprise large industries, yet they are 
necessary in modern industries of 
giant Size (Fig. 261). One of the com- 
monest alloys is the one-cent coin in 
which copper is strengthened by alloy- 
ing it with nickel Nickel is a com- 
mon alloy, nickel-steel, and mckel- 
chromium-steel (stainless steel) aie 
widely used in the automobile indus- 
try. Nickel-copper and nickel-silver 
alloys find many uses (Fig. 262). 
Vanadium added to steel gives 
strength and flexibility. Tungsten 
steel, one of the haidest materials 
known, is used foi making “ high- 
speed” cutting tools. Molybdenum 
steel also makes fine “high-speed” 
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MANGANESE 
CHROMIUM 
TUNGSTEN 
VANADIUM 
MOLYBDENUM 

Percentage of the Worid Output by Countries of Alloy Minfrats 

Ftg 263 The United Slates uses all these mincials as alloys of steel, but il pro 
duces considerable propoilioiis of only two of them What percentage of the world’s 
commerci.d control of produciion docs il have (page 117)^ 
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tools. Because of these special prop- 
cities, man seaiches fai and wide foi 
the alloy minerals, and goes to gieat 
expense and enduies hardships to 
mine them They aie used m veiy 
small amounts compaied to the 
amounts of the basic mateiial in the 
alloy They emphasize in a sti iking 
M'ay the powei of non and coal to at- 
tract other mineials foi manufactute 
and use. None of the disti icts mining 
the alloy mincials uses much 01 any of 
them. 

Vanadium selves as a good example. 
The world output is less than two 
thousand tons Two-fifths of the 
world’s supply comes fiom Peru (Fig. 
263). High in the Andes — more 


(han three miles above sea level — lies 
the laigest known deposit of vana- 
dium oie The mineis working at 
such a height endure severe haidships, 
but vanadium is so valuable that the 
men are willing to put up with them. 
Reducing the 01 e to obtain the vana- 
dium requnes high skill, coal for 
smelting, and expensive equipment 
Thetefore, Peuivian woikeis prepaie 
only a concentiale of the oie The 
mines hflong to an Ameiican fiim and 
all of the concentrate goes to the 
United Stales Euiope obtains vana- 
dium from the United States and from 
southern Afnca, which ranks next to 
the mines in the highlands of Peiu as 
a source of vanadium oies. 


EXERCISES 


T. In amount mined, what are our 
important mineials^ 

2. Review the uses of copper and tin. 
3 (a) What aie the uses of lead? 
(d) Of zinc? 

4. (ffl) WTiat is an alloy mineral? 
(6) Are lead and zinc used as alloys? 
(c) Why does zinc have greater sig- 
nificance m intei national commerce than 
lead? 

5. Answer the questions iindei Fig. 
237 and Fig. 259. 


6 Give foul 01 moie reasons to ex- 
plain the location of the woild's 
aluminum works 

7 Why do people invest much money 
and endiiie haidships to produce the 
alloy mineials in distant lands? 

8 Continue the table stalled in 
Chapter XXVIII. 

9. Write to one of the huge steel cor- 
poi aliens of this country for booklets on 
different alloys of steel and list the kinds 
of steel. 
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AN EXTR\ T.ESSON 

An extia lioiu may well be spent on and (2) wliy most of the mineials aie 
the followinf? two topics (i) Commei- shipped lo east central Noith America 
tial cnnliol of mining; different mineials, and west cential Europe 


COMMl’RCI'^L CONIROL OF MINFEAU PRODUCTION 

(Figures in peicenlage of woild total) 
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Lead 
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U S 
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29 
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8 
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6 

32 

9 
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2 
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4 

5 
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READINGS ■* 

“Lead, the Piecloiis Metal” — 73 , “Vanadium, the Maslei Alloy m War 
index and Peace” — 58 ; Iron Trade Re- 

“ The Use of Zinc ” — 8, Chapter XX. view, (Octobei 21, igis), 781-784. 
“The Difficulties of Obtaining Pure “ Alloy Minerals ” — I, IV (1925-26), 
Zinc” — 21, 1, pp. 207-213. 601-612 

“The Aluminum Oie Industry of Ar- “General Refeiences on Minerals” — 
kansas ” — B, XXVIII (1929), 309- 30 , Vol. I (a lecent year), index foi 

3iy. different minerals, 82 , index lor dif- 

“ Aluminum Manufacture ” — 12 , pp. ferent minerals, especially good on the 

557-561. use of some mineials, 92 , index foi 

“ The New Metal — Aluminum ” — 25 , different mineials 

IT, pp. 76-83 ; pamphlet, “ Aluminum, “ Aluminum in New Railway Construc- 
its Stiides and Applications,” Alumi- lion” — Two pamphlets. Aluminum 

numCompanyofAmeiica, Pittsburgh, Company of America, Pittsburgh, 

Pennsylvania. Pennsylvania. 

“ Numbers and letters re/ei to Selected Releiencec on pages 4.>o-.)24, 




Couitrm/ of Swcflnh Strife Bailwa^js 

Fig =64 Mining Iron Ore by the Open-pit Method, North oi' ihe Arciic Circle 
AT Kirhna, Northern Sweden 


CHAPTER XXX 

MINING IRON — THE MOST USEFUL OF METALS 


Mining in the Mesabi Range. Fig. 
2C4 shows the method of mining not 
only in the Mesabi Range but in other 
important regions About one-half 
of the iron ore of the world is mined 
by the open-pit method The Mesabi 
Range is one of the two most impor- 
tant iron mining fields in the woild 
(Fig. 265) Its rank depends upon a , 
number of conditions. The deposits ' 

♦ i ^ I 

of iron me aie enonnous^and of^ hi^h' ,' 
grade They aie covered by only a’ 
few feet of loose glacial diift, which is 
removed by huge steam shovels The ’ 
ore is then scooped up and dumped , 
into railway cars that come down into 
the pits. These mines have the dis- 
advantage of being closed during the 
winter. 

Point out other ranges .in this re- 
gion. Though some of these ranges 
were opdned by pits, most of the 01 e 
now is riiined by' shafts and tunnels. 


Transporting the Iron Ore. Fiom 
the mines the railway cais move down 
grade to ports, where the ore drops 
by giavity from “hopper” cars into 
huge bins, thence through long chutes 
into the hold of lake freighters es-' 
pecially designed for the heavy bulky 
oie. A single freightei loads ten thou- 
sand tons of ore in an horn. The 
freighter made for lake navigation^ 
' cairies the ore cheaply to many lake 
poits wheie huge grab buckets unload 
a boat m five hours. Nearly all of( 
the ore moves by boats to the lower] 
lake ports. IMany blast furnaces le-' 
ceive the ore dii ect from the fi eighter 
Those located inland get iron front 
ore cars owned by the steel companies.^ 
This cheap transportation is a great 
advantage for the steel companies al- 
though lake transportation has one 
disadvantage — ^the lakes are closed 
by ice for four months. Of course, 
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MOVEMENT OP IRON ORE 
IMPORTS OF IRON ORE PROM 

I OCRMAHr 5 CHILE 

arRAMce e cusa 

3. SPAIN 7 NCWrOUHClLANO 

a AFRICA S awCDEN 

• •t** towns with blast furnaces 

Ar\ “7 number of blast furnaces 

AU. f BY DISTRICTS 


/ RED • \ 

mountain ' ' 


’1, j I \j A,D,G IRON AND STEEL REGIONS ) 

- 4/^n 2’ii?iAc), Vajulcrbluc, (ind others 

Iron Minincj Regions, ieie Moviment or Ore, and Blast Furnaces in East 

Central North America 

Fig i 6S I>on and steel regions A. Hllsburgh, B, upper Obio Valtey C, Mahon- 
ing-ShenanKO Valleys, D, Lake Erie, E, Chic.igo-Gaiy; F, Alabama, G, Middle Atlantic, 
h! Ontano! Canada, I, Montreal The width of the line is m propoition to the ore 

movemern^^^e gf 'Why does it move almost entirely by water? 

what foreign countries do we import ore? Contiast the iron mines of New York with 

the Mesabi Range Note the great concentration oj blast f 

the scattered furnaces of Virginia, Tennessee, and I^entucky 

ronipscnt an earlv developitieml They ate smalh use local ore or scraj , 

small output. One modern blast furnace at Gary handles as much material as seven of 

Sc small oiiei What other handicaps do these small 

Ihem are being abandoned The large furnaces of the eastern seaboard d strmt use iron 
from local mines, from the Lake Superior region, from foreign Mds, and ™ 
iron Being on or neat the sea, they can get foreign ores cheapei than Mesabi ore 
because the ores of the Lake Superior region naove f rom the mm 
by boat to the lower lake ports, and thence by rail to the blast furnaces oi tnc eastern 

district 
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Cnurtf'ii/ of ('Utlih Ait OuUvii/ and CUvilnnd ChfJ'i Jion Companu 

Loading a FatiGHiER, Marquetie, Michigan 

Fig 260 The ore, dropped from the bottom ot the railway cais, slides into the 
bins cind clown the chutes into the hold of the vessel 


companies depending on these 01 es 
stole up enough duiing the summei 
to last thioiigh the wintei (Fig 266) 
Mining Iron in Alabama. The sec- 
ond gieat source of non ore in the 
United States is the Birmingham dis- 
tiict where theie aie thiee fields The 
chief one is Red Mountain In the 
long, narrow Red Mountain iion me 
outcrops in a narrow band (p 344) 
On the side of the mountain the ore is 
taken out of many mines fiom tunnels 
(p 343) and moves down giade by 
lail only a shoit distance to the blast 
furnaces. The ore is high-grade and 
much of it has enough lime in it to be 
self-fluxing^ The mines operate all* 
the yeai , opeiations need not cease 
because of a heavy fall of snow 01 ’s 
because fieezing weathei stops an/ 
important liansportation link The| 
mines and railways are owned byl 
large steel companies of the district.| 


Other Sources of Oie. Many other 
legions in the United States mine non 
01 e but these mines aie small and 
Widely separated (Fig 267) Some 



Fig 267 Although many distncts in 
the United States mine iron ore, two pio- 
ducc most of the output The figures 
in Minnesota represent number of dots, 
each dot equals 100,000 tons of ore 
mined. What peicentage of our iron ore 
does (he Mesabi Range produce? The 
Lake Supenor legion? The three ranges 
of northern Michigan? The Birming- 
ham, Alabama district? The oie mined 
in the United States totals 62,300,000 tons 
(recent tluee-year average) Compare 
this map with Fig 265 


^ In a blast furnace lime or limestone is used as a flux , when limestone melts it combines with 
the impurities m the coal and iron An ore that has much lime in it lequiies less limestone in the 
blast furnace. 
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Ore Fielos and the Movement of Iron Ore in Europe 


Fig 268, A, Lorraine iron fields, B, fields of northein Sweden, C, fields of norlh- 
ern Spam The numbers on the different countries indicate exports (E) and impoifs 
(I) in millions of tons Note carefully the movement of the ore, compare with the 
movement of ore m the United States (page 319) Where does Great Britain obtain 
its imports of ore? Germany? Can you explain why Belgium ranks second as an ore 
importing country? 


are open-pit and others are* shaft 
mines. Some of them are very old, 
the Dies now being largely used up 
The ores vary greatly in quality. 
They supply small local furnaces. 

Because iion ore is cheap in com- 
parison with its weight, the United 
, States imports about three million 
tons a j^ear. This comes mainly from 
Chile, Cuba, Sweden, Noith Africa, 
and Spain (p. 319). It is smelted in 
dhe blast furnaces of the eastern sea- 
iboard. A small quantity also goes 
inland, as certain foreign ores have 
1 properties desirable foi making special 


kinds of steel VVe also export ore to 
Canada (p. 319). 

Mining and Transporting Iron Ore 
in Europe. Nearly every country in 
Europe mines iron ore but a few pro- 
duce most of it (Fig 268) Among 
the large iion mining legions aie the 
Lorfaine field, which lies in Fiance, 
Luxembourg, and Belgium, those of 
Great Britain, the fields ol noithein,' 
Sweden, and northern Spain. These 
fields mine seven-eighths of the iion 
ore of Europe. 

The Loiraine field covers a large 
area and lanks with the Lake Superior 
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legion It mines one-half of the ore 
of Em ope The oie is of good quality 
carrying 35 to 40 pei cent non and 
enough lime to make it self-fluxing 
The ore beds occiu in flat sti ata sixty 
to one hundied twenty feet thick 
fiom thiee hundied to seven hundied 
feet below the suiface The oie is 
taken out thiough shafts and tunnels 
The mines may operate thioughout 
the year Excellent 1 ailw ays ci oss the 
legion Rivets and canals provide 
cheap tianspoitation to many smelteis 
in neaiby distiicts The location of 
this region neai steel districts is a 
great advantage The ore contains 
phosphoius and must be mixed with 
some impoited oie The chief dis- 
advantage of the field is that it is 
laigely controlled by countiies that 
lack sufficient supplies of coal to use 
the iron ore To what countiies does 
the Loiraine oie move in laige quan- 
tities ? 

Although the fields of Gieat Biitain 
have been woikcd for a long time and 
the lichei deposits have been used, 
they still produce millions of tons of 
oie The fields are small but the beds 
are neaily horizontal and have some 
outcrops in lolling country. How- 
evei some mines are seveial hundred 
feet deep. In places the me is quar- 
ried but the deposits aie small and do 
not warrant the huge excavating meth- 
ods of Mesabi or northern Spam The 
average iron "content is less than jo 
per cent but some luns as high as^go, 
Two fields produce 85 pei cent of Hie 
British ores (p 339) The British 
fields have three advantages : there are 
several, they lie near'"cOal and near 
the sea where imported ores may be 
deposited cheaply and ’ whence steel 
products may be expoited (p. 'sS*!'* 
STosf of the British ores contain sul- 


phui and phosphoius and must be 
'mixed with low phosphorus 01 es flora 
Sweden and Spam Gieat Britain im- 
poits inoie than one-thiid of the ore 
it smelts Fiom what countiies does 
she obtain the me? 

The 11 on mines of noi thei n Sweden 
tesemble in seveial ways those of the 
gieat Mesabi Range of Minnesota. 
The oie is of high quality, avei aging 
60 pel cent lion The deposits are 
enormous. The 01 e body lies neai the 
smface, being coveied only by a thin 
glacial diift Huge steam shovels lift 
the ore and dump it into railway cars 
It moves by rail eithei to an Atlantic 
poit in western Nmway or a Swedish 
port near the head of the Gulf of 
Bothnia The shoit rail haul is for 
the most pai t down gi ade Thence it 
moves by watei to the laige smelteis 
in fmeign countries. This legion has 
some of the same handicaps as the 
Mesabi range At times during the 
winter the mines may be closed, but 
the port of Noiway is open so that ore 
can move out all winter However 
'the Gulf of Bothnia is closed by ice for 
foul months To what legions does 
most of the oie move (p 321) ? 

Like Sweden, Spam mines much iion 
ore foi foreign consumeis Many dis- 
tricts pioduce iron but most of it comes 
fiom those of northern Spam neai the 
shme of the Bay of Biscay Ores cai- 
, lying go per cent iion and very little 
phosphorus die mined as at hlesabi or 
in northern Sweden Much British 
_ 'capital is engaged m the mining of iron 
i^hcie, Spain normally exports .inne,- 
tenllis of the ore it mines. What coun 
tiies aie the chief importers of Spanish 
iron ore (p. 321) ? 

Point out otliei countries of Europe 
that produce considerable non me. 
^Northern Afiica has several mines pio- 
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Plrceni\i..c by Countries di WoRto Production of Iron Ore Pic. Iron, .ind Siefl 


Fig 26q SW , Swcdc'n, G B, Gieat Butain, B & L. Belfiiuni and Luxenibouig, 
R , Russia, G , Gcimany, and S , Spam East central North America and west centuil 
Europe (areas A and B, map page 2S4) smelt gs per cent ol the world's iron oie, iioui 
neaily 90 per cent of the pig iron, and make 92 pei cent of the steel 


diicing lion 01 e foi Eiiiopean fuinaces 
The extensive deposits aie controlled 
by Euiopean countries and capital 
The deposits, cat rying 50 to 60 per cent 
iion and very little phosphorus, lie 
near the suiface. They ate near the 
sea which piovides cheap tiansporta- 
tion to Eui ope Which countries take 
much 01c fiom northern Africa? 

The Wide Distribution of Iron Ore. i 
Iron is one of the most widely distiib- \ 
uted minerals. Many legions mine I 
iron (p. 2 84), but only a few' have huge 
modem developments (Fig. 269) 
Some countries have huge reset ves that' 
haven’t been touched Foi example, 
lliazil has some of the world’s largest 
deposits which are high grade and he 
near the surface. But they aie four, 
bundled miles inland and have pool ’ 
ti anspoi tation facilities Also Biazil 
has no coal and doesn’t want to sell hei 


iron ore to foreign coiintiies New- 
foundland, Cuba, and other areas have 
laige, little-used deposits 

Where the World's Iron is Smelted 
and Manufactured. In previous les- 
sons we learned that most all othei 
mineials mined in distant desert and 
mountainous regions moved to two 
laige aieas for mamifactuiing (reler 
to the map, p 284). Note the move- 
ment of iion ore on the maps, pp 319 
and 321. Regions A and B smelt all 
the non 01 e pioduced in them and 
enoimous quantities that move in from 
the Lake Supeiioi legioii, northern 
Sweden, noithern Afiica, and else- 
where Together these two legions 
smelt about 95 pei cent of the world’s 
iion 01 e Note on the map, p 284, that 
the world’s chief coal mines lie in east 
cential Noith America and west cen- 
tral Europe. 


EXERCISES 


T. (fir) List the advantages of the 
Mesabi Range for mining and lians- 
porting iron me. (/;) Of Red Moun- 
tain, at Biimingham, Alabama, (i) 
Amswei the questions under Fig. 267. 
{d) What part of our ore do the Lake 
Supeiior and Birmingham legions iiro- 
duce? (e) Why do we impoit iron ore? 

2. {a) Note the distribution of blast 
furnaces, {b) How do those of Vir- 
ginia (hffei from those of Gary, Indiana? 


(f) What souices of iion do the furnaces 
of the eastern seaboaid have'’' {d) An- 
swei the questions undei Fig 265. (e) 
From Fig. 268 make a list of the chief 
iron ore exporting countries and the 
amount they expoit. (/) Make a list 
of the chief impoiting countiies and the 
amount they import. 

3 (a) What advantages do the Lor- 
raine fields have for mining and trans- 
porting ore? {b) What conn tnes smelt 
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most of the Loiiaine oie-' (O Why 4 Why does Spain export so miith 
does Great Britain pi oduce so much oief orei' Why does northern Africa export 
(rf) Why does she impoit oie and wheie its iron oie^ 

does she obtain the imported ores? (r) 5 Why doesn't Biazil use hei iion 

Compare pioduction and ti ansportation oie? 

of noi them Swedish iron 01 e with those 6 Continue the table started m 

of Mesabi Chaptei XXVlll 
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“ Cow tesy of Coal Age, New Yorh 

Coal Mining Town, Northern Appalachian Field 


Fig 270 In this deep v<ailey note the homes of the miners, the cars loaded with 
coal, and the elevated railway that comes from the mouths of several coal mines on the 
side of the hill 


CHAPTER XXXI 

MINING COAL — THE MOST USEFUL OF FUELS 


A Gigantic Industry. Eveiy year 
the vvoild produces about one and one- 
fourth billion tons of coal. The fact 
that this staggeiing weight must be 
mined, transported, and handled at the 
consuming point demons tiates the 
vital influence of coal in the modern 
world. The weight of half a dozen 
other leading world commodities does 
not equal that of coal. No othei com-l 
modify figures in so many industiies,i 
perhaps no othei would be so much 
missed if the supply were suddenly to 
disappear (Fig, 270), While such 
modern developments as electricity, 
petroleum, and natural gas have les- 
sened oui dependence on coal, never- 
Iheless in large part they owe much of 
their activity to the powei furnished 


by coal Most of the Ameiicaii elec- 
tiical power is pioduced by coal. / 
Only.m the last few centuries has 
coal been moie than a curiosity An- 
cient travelers m the Oi lent sometimes 
spoke with wonder of stones that would 
bum. Even aftei Euiope discovered 
that it had tiemendous resouices in 
coal, mining increased slowly because 
coal was regarded only as a possible 
soiiice of heat. The modern coal in- 
dustiy really was born with the inven- 
tion of the steam engine With it coal 
became supreme in industry as the 
great source of powei developed by 
means of steam. Coal has been a tre- 
mendous factor in the development of 
world commerce in the last century 
and a half. Steamships make faster 
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\03’ages and cany laigpi loads than 
sailin£T vessels, while locomotives en- 
able men to spiead fai into the gieat 
tempei ate plains of the woi Id and bi ing 
products to the towns and seaports oi 
to penetrate mountain foiti esses foi 
mineial lesources. Gieat factories 
with coal as power and with supplies 
of law materials and foodstuffs knit 
eveiy thread of woild commeice into 
an enoimous fabiic Today the world 
mines one hundied fifty times as much 
coal as it did one hundred years ago 
^/Why is coal s o important? Coal 
deposits of high quality aie widely dis- 
tributed (p 284). Easily mined in 
many places, coal does not require ex- 
pensive smelting 01 lefinmg It is in- 
animate and does not suffer with use. 
It does not deteiiorate appreciably m 
liansit or in storage, even in the open 
It may be used in any unit desiied 
Not only does it laise steam, heat 
buildings, make coke, smelt mineials, 
and manufactuic gas, but by distilla- 
tion It yields hundreds of valuable 
substances These include in addition 
to gas and coke, ammonia, useful in 
refrigeiation, explosives, and fertiliz- 
ers, tar, from which innumeiable ani- 
line dyes result, coal-tar pitch, useful 
in surfacing roads, in making loofing, 
and in many other ways , crude light 
oils from which benzol and toluol, two 
very useful materials, are obtained. 

COAL MINING IN THE UNITED 
STATES 

Coal Fields and Coal Production. 
Coal fields aie widely distributed in 
the United States (Fig. 271). Name 
four areas that lack large deposits of 
bituminous coal Which 0 f these lacks 
even extensive fields of brown coal? 
Two-thirds of our states mine coal but 
four-fifths of it comes from the leading 


five states Which aie they? Also, 
one field pioduces all of oui anthiacite 
and thiee fields mine neaily nme- 
tenths of the bituminous coal 
The Importance of the Northern 
Appalachian Field, The dominance 
of the noithein Appalachian field in 
coal mining in the United States de- 
pends upon a numbei of conditions, 
one of the most impoitant of which 
has to do with the natuie of the coal 
seams In the Allegheny-Cumbeiland ' 
plateau the coal seams cover a laige 
aiea and aic iclatively free of intei-' 
bedded shale and slate The quantity 



Fig 271 The coal fields A, Noith-. ^ 
cm Appalachian; B, Southern Appa- 
lachian, C, Eastern intenoi, D, West- ' 
ern interior; E, Rocky Mountain In a 1 
recent yeai the United States produced ! 
520,000,000 short tons of bituminous coal | 
and 75,000,000 tons of anthracite The 
number “ 28 ” m western Pennsylvania 
stands for twenty-eight dots Tins 
means how many tons of bituminous 
coal? The Appalachian coal fields pro- 
duce neaily tlnec-fourlhs of our bitu- 
minous coals What percentage does the 
eastern intenoi field produce? The 
Rocky Mountain fields? To what indus- 
try is the small pioduction of the Rocky 
Mountain fields especially valuable? 
What percentage do the leading tliiee 
states mine? Note the lack of coal in 
the tier of slates north of Pemisylvama 
and Indiana Some of the southern 
slates, the Great Plains, and the states of 
the far west lack large deposits of bitu- 
minous coal, bul they have extensive 
fields of lignite oi brown coal Nearly 
all our anthracite is used for heating 
How does the location of the field favor 
this use? 
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Courtisy of Co.U Akp, Ww Yoih 

A Northern Appalachian Coal Mine 


Fic 272 In this eight-foot seam, neaily level and continuous, a machine opeialcd 
liy two men ns mining coal and elevating it onto a car that hauls it to the shaft by 
electneity. 


of coal IS enoiraous. No field has more 
or belter coal The fields have excel- 
lent coking, heating, and steaming 
coals and coals adapted to other spe- 
cial uses. Coal occuis in a number of 
seams, and while these are sepaiated 
by rock, one shaft often gives entrance 
to several workable seams ^ The 
seams lie less than one thousand feet 
below the surface ; in fact many 
streams have cut deep valleys into the 
plateau suiface, exposing coal seams 
along the valley sides. These seams 
are entered by “ diifts ” or “ addits ” 
from the valley side and coal brought 
out on the level is let down easily to 
coal cars at the bottom of the valley or 


baiges on the navigable streams, 
Where the mine is entered by shaft the 
seams lie near the surface, so that lift- 
ing the coal, pumping out water, and 1, 
forcing in fresh air are not expensive, 
The seams are continuous and nearly' 
horizontal for miles, making it possible 
to work a large area from each shallow 
shaft. The seams vary in thickness ^ 
from a few inches to ten feet or more. ; 
In such seams the use of modern min- 
ing machinery is possible, and most of 
our coal is mined by machinery (Fig. 
272). The rock overlying the seams 
has sufficient firmness to make unnec- 
essary the -use of large quantities of 
timber to hold up the roof of the mine 


r The left half of the diagram on p. 344 illustiates the lay of the coal scamb in a portion of the 
Appalachian field; the conditions in the northern Appalachian fields are quite similai, Count 
the slope coal mines and the shaft coal mines How manv productive scams will each shaft leach ? 
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Other conditions also fa^'Ol coal 
minino m the northern Appalachian 
field The field is in and neai legioiis 
of dense populalion, including many 
of 0111 huge nianufactiiiing cities, and 
the great Atlantic poits aie not far 
away It is near the gieat industiial 
legion of Canada which produces little 
coal The iiveis, the Gieat Lakes, 
the Atlantic, and a great railway nel- 
woik piovide excellent tiansporlation. 
Many stiong mining companies, own- 
ing ti acts of land and huge reserves of 
coal, employ the most modern methods 
on a huge scale Because of these ex- 
cellent conditions, the cost of mining 
coal IS much less than in most other 
huge coal areas in spite of the high 
cost of Ameiican labot 

Eastern Interior Coal Field. The 
eastern interior field pioduces neaily 
17 pel cent of our bituminous coal. 
The field is in a level farm country in 
contrast to the noithern Appalachian 
field The seams lie at shallow depths 
In some places the coal is so near the 
surface that the overbuiden is shipped 
by huge machines and the coal taken 
from the pits by huge shovels The 
seams are neaily horizontal, continu- 
ous, and fiom two to seven feet thick. 
'Phe coal does not make a high quality 


coke, though at times it is mixed with 
coal fioni the noithein Appalachian 
field to make coke The coal has a 
film stiucture so that it may be 
scieened, sized, and shipped easily 
It is especially adapted foi heating, 
which is foitimate because winteis in 
the legion aie cold and wood is scaice 
Many lailways, manufactuimg estab- 
lishments, cities, and the farm popu- 
lation of the Middle West - provide 
active markets for the coal. 

Southern Appalachian Field. Com- 
paied to the othei fields the southern 
Appalachian field is small in area and 
in pioduction The coal seams are 
more tilted than in other fields , most 
of the mines die enteied from the sui- 
fdce by “ diifts ” on the slope of the 
seams The coal is cheaply produced 
fiom faiily thick seams It makes 
excellent coke, for which much of it 
is used. Little is used for heating be- 
cause of the shoit mild winters and 
abundance of wood for fuel Its dis- 
tribution throughout the south for 
manufacturing and tianspoitation 
purposes is favored by the develop- 
ment of Biimingham into one of the 
chief railway centeis of the south and 
by canal and iivei transportation to 
the Gulf of Mexico 
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Percentage by Countries of World Coal Produciion and Coke Manufacture 


Fig 273 Fr, France, R., Russia, B., Belgium; 0 E, othei European countries 
East contial North America and west central Europe mine nearly nine-tenths of the 
world’s coal and manufacture nearly 95 per cent of the world’s coke What countries 
in Asia together produce 7 per cent of the world’s coaL Compare this giaph with that 
on iron ore, pig non, and steel (page 323) 

- Chicago 15 the greatest lailway center in the world. 
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COAL RIINING IN EUROPE 
Riming coal in Euiope was a well- 
developed indusliy befoie it began m 
the United States. As late as 1875 
Europe mined moie than four-fifths of 
the world’s supply Today many le- 
gions in Euiope mine coal (p 344) 
and the continent pioduces moie than 
half of the world’s output (Fig 273) 
Great Britain. Coal mining in Gieat 
Biitdin is cairied on in many fields in 
fhiee geneial legions- fields on the 
flanks of the Pennines, in the Scot- 
tish Lowlands, and m South Wales 


mined with machines Each minei m 
Great Britain is able to produce only 
one-fourth as much coal as the avet- 
age miner in the United States This 
explains why it costs twice as much to 
mine a ton of coal in Great Biitain as 
m the United States 
The fields of Great Biitain have 
sevei al advantages The coals are 
bituminous and semi-anthiacite, pio- 
viding excellent coking, steaming, and 
heating coals The fields lie near iron 
mines, and ai e iieai excellent harbors. 
Rail and canal transpoitation aie 
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PERCEN'rAGC OF CoAL USED IN THE UNITED STATES AND GREAT BRITAIN 


Fig 274 The use of two-fifths to one-half of the coal for manufacturing indi- 
cates the impoitance of coal m the mdustnal life of the nation Explain why a much 
laiger percentage of our coal is used lor lailways Give several reasons to explain why 
Great Britain exports more than onc-fourth of its coal 


(p 339). Compaied to the seams of 
the not them Appalachian field, the 
coal beds of Gieat Britain, in geneial, 
have several handicaps. The fields 
are smaller. The seams foi the most 
pait dip at considerable angles, they 
are broken by faults and offsets so 
that each shaft scives only a small, 
area. The beds aie far from the sur-', 
face; many shafts extend clown for 
two thousand feet and some for thirty-' 
five hundred feet , in deep mines lift- 
ing coal, pumping out water, and 
forcing in fresh air are expensive. 
Except for a few fields the seams are 
thinnei than those of the northein 
Appalachian field. In thin seams dip- 
ping at steep angles it is not feasible 
to use modern mining machinery. 
Less than half of Britain’s coal is 


easily used to facilitate the use of coal 
and distiibute it at low cost to any 
pait of Gieat Biitam. The laige nuin- 
bei of ships coining to Great Britain 
with law materials and foodstuffs, 
caiiy millions of tons of coal to for- 
eign markets In many respects coal 
is moie impoitant to Great Britain 
than to any other country. Although 
Gieat Britain has small reserves com- 
pared to ours, it mines only half as 
much as we do. Coal mining supports 
one-tenth of the entire population. 
Coal really is basic to Great Biitain’s 
manufactuung and commeicial devel- 
opment (Fig. 274). 

Germany. Germany is the third 
great coal producing country of the 
world, if lignite be added she ranks 
second, for she produces in tonnage 
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more ligniLe than bitumiiioub coal 
The lignite lies neai the suifate and 
is mined m huge open pits Tt is the 
basis of gieat electiical, chemical, and 
other industi les But Gei many’s posi- 
tion as a coal mining and maiiufactui- 
ing nation depends equally on the 
great coal deposits of Westphalia, in 
western Geimany The thick hoii- 
zoiital seams he near the sui face and 
can be woiked by inachnieiy More 
than half the coal of the countiy is 
mined b}^ modei n machines The field 
is in a legion of dense population, an 
old nianufactuiing atea covered by a 
netwoik of canals and lailways The 
field has one-half of all the known coal 
reserves of the mainland of Euiope 
' What iron field lies neai ? 

Great Coal Mining Regions and 
their Significance. The map on p 
3S4 shows that many legions mine 
coal. Most of the coiinti ies of Euiope 
produce some coal but the chief ones, 
in addition to Great Biitain and Gei- 


inany, aie Fiance, Russia, Poland, Bel- 
gium, and Czechoslovakia In Asu 
the mines of Japan, China, and Biitish 
India in each case pioduce about as 
much as Belgium The thiee conti- 
nents of the Soiithei n Hennspheie pio- 
duce only 2 pel cent of the world’s 
output 

The gicat coal mines lie in regions 
A and B (east cential Noith Ameiica 
and west cential Euiope) Togethei 
they pioduce neaily nine-tenths of the 
woi Id’s coal The maps on p 319 and 
p 321 show' that huge quantities of 
non 01 e move into these legions Coal 
is the chief soiiice of power, iion ore 
is the gieat basic metal Both are 
used in huge quantities while the alloy 
minerals are used in small quantities 
Togethei coal and iion have the pnwei 
to attiact to them fiom distant desert, 
jungle, 01 mountain aieas all othei 
mineials and to fo.ster gieat inanufac- 
tiiiing nulustries and commeicial en- 
tei prises. 


EXERCISES 


1. List seveial leasons to exphun why 
coal is so important 

2 (a) Answer the questions undei 
Fig 27T ( 5 ) What four regions of the 

United States have little 01 no bitumi- 
nous coal? (c) List all the factois that 
account for the impoitance of the north- 
ein Appalachian coal field under two 
headings, (i) those that relate to the 
charactei of the coal seams and (2) 
other factois 

2. (a) In what ways is the eastern 
inteiioi field like the northern Appa- 
lachian field? (h) Different? (c) The 
southern Appalachian field? 


3 (a) What handicaps have the coal 
fields of Great Biitain? (b) What ad- 
vantages? 

4, (a) Conti asl coal mining in Gei- 
many with that in Gieat Biitain (h) 
Why is lignite mining so impoitant in 
Germany? 

5. Complete the table stalled in 
Chaptei XXVIIT 

6 What significance is attached to 
the fact that east central Noith America 
and west central Europe mine nearly 
nine-tenths of the world’s coal and smelt 
9 S per cent of the world’s iion oie? 


SUBJECT FOR DEBATE 

Resolved: “ That the coal industry should be under Federal control.” 
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MANUFACTURING AND TRADE 
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Fig 275. The tcAtiues of thib huge plant fiom right to left A long pile of 
crushed limestone, the ship channel, oie unloading cranes, docks with piles of non oie 
and limestone, long row of blast lurnaces, rows ol steel rolling mills, and railway yaids 
To the CNtieme right near the end of the channel just off the pictuie is a huge coke 
by-product plant and oft of the pictuie to the extreme left are sheet mills, lube mills, 
and a tin plate mill This huge industrial layout diaws ore, coal, and limestone for 
liundieds ol miles and alloys from distant mountains and desert regions Many plants 
of this type aie essential to our steel machine age 


CHAPTER XXXII 

THE NATURE OF MODERN MANUFACTURING 

Manufacturing is one of the most lories, foodstuffs foi the woikeis, and 

necessary activities of man Hun- maikets for maniifactuted articles 

d reds of millions of people depend (Fig. 275). 

upon it for food, sheltei, clothing, Types of Manufacturing. In the 
tools, and luxuiies. This is true not order of development or complexity 

only of the peoples who live in the there are three majoi types of manu- 

most highly developed regions, but facluring- the primitive or houtie- 
also of those who inhabit tropical Sold type, the workshop or cpmmu- 
forests or remote mountain districts, riity 'type, and the complex modern 

Manufacturing is closely related to f actory ty pe. ^ 
other occupations, since it depends ""The ^imitive types include those 
on them for raw materials for the fac- products made by hand in the home 
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ftoin local raw materials and used 
chiefly in the home Tn the advance 
of piimitive peoples this is the first 
type of manufacturinfi; to develop As 
people become moie highly civilized, 
the household type deci eases in im- 
portance Among piimitive and poor 
peoples it still supplies most of the 
manufactuied piocliicts consumed In 
the Andes of South Ameiica, for ex- 
ample, many Indians still prepaie all 
theii food fiom ciops and animals 
They manufacture then clothing, bed- 
ding, and shoes fiom the wool and 
pelts of sheep, llamas, and alpacas. 
They make tools, implements, con- 
taineis, and utensils fiom the little 
wood available, a few minerals, and 
skins and bones of animals They 
build homes of adobe, stone, and 
thatch They make musical instiu- 
ments of leeds and skins of animals 
Othei people who cany on this type 
include foiest Indians and Negioes of 
the tropics, nomadic herdeis of cen- 
tial Asia, reindeer herdeis of noithein 
Etiiasia, and the Eskimo. Also mil- 
lions of pool people of southeastern 
Asia make by hand in the home most 
of the things they eat, wear, and use. 
To this type belongs the making of 
lace by women as they tend flocks 
of sheep and goats in the highlands of 
Etiiope, the making of lace by the 
country girl oi woman of Puerto Rico ; 
Ithe weaving of linen in the home in 
.Russia, the making of toys in Swiss 
and Czechoslovakian homes , the can- 
l^ing of fruits and vegetables in the 
'home , and the making of halt nets by I 
iChinese girls 

The woikshop or community type 
is also widespiead, and many regions 
that have the primitive type also have 
this type. Tn the Andes of Peru a com- 
munity weaver spends all of his time 


weaving the cloth lor the entire vil- 
lage Olhei Indians make shoes, and 
still othei s make crude implements 
The men who aie paiticiilarly apt in 
ceitain woik specialize in one indus- 
tiy On a laigei scale the workshop 
is very impoitant in Chinese manu- 
factuiing A shop may include as 
many as one hundred woikeis, many 
specializing on one type of work in 
the shop The maleiials used aie 
principally local, the power is chiefly 
hand power, but the goods may be 
consumed in distant legions Chinese 
examples of the woikshop type include 
' poicelain, leather, fuis, mgs, fire- 
'^ciackeis, rattan furniture, mats, and 
Mah Jongg sets In a similar way 
tobacco leaves aie guided and packed 
in a woikshop in Cuba, while in othei s. 
they are manufactured into cigais. 
Another type of community indiistiy 
is illustiated m this countiy by the 
local bakei, piintei, ice cieam manu- 
factuier, and carpenteis and buildeis 
In these cases i aw materials may come 
fiom distant legions but the market 
may be laigely local 
The distiibution of the complex 
modem factoiy type of maniifactui- 
ing IS shown m Fig 276. The most 
striking fact shown by the map is that 
most of the woild takes little pait in 
making the complex articles which 
constitute the chief element in modem 
manufacturing Tropical lowlands 
have little modern manufacturing; 

/ what they do have is of a rathei simple 
I type, like drying coffee and cacao, 
coagulating sap fiom trees, extracting 
fibers fiom plants, extracting oil from 
nuts, lefining sugar, and smelting tin. 
Tn the regions that are always cold 
(pp. 14-15) there is far less modem 
maniifactuiing than in the tropics. 
Nearly all the modern manufacturing 
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of the woild ib carried on in eight re- 
gions east cential North Ameiica, 
west cential Em ope, southeastein 
Asia, western Noith Ameiica, eastern 
South America, southern Afiica, south- 
eastern Austialia, and middle Chile 
Mowevei, foui-fifths of the complex 
articles of the world aie made in the 
two leading regions The position of 
these two aieas depends not upon a 
(Single factoi, such as invigoiating 
I climate oi easily pioduced high-giade 
I coal , it depends upon a favoiable com- 
bination of a number of factois not 
possessed to the same extent by any 
other laige area 

Befoie the invention of the watei 
wheel, the steam engine, machines, 
and the use qf coal, all manufacturing 
was either 'of the household or of 
the community type. The chief le- 
gions of manufacturing then were 
those of highly developed civilizations 
and dense populations — southeastern 
Asia and the Mediterianean legioii. 
West central Euiope and eastern 
United States developed the two types 
of industries, but latei weie stimu- 
lated to invent machinery. This 
brought about the industiial revolu- 
tion and modem manufacturing. It 
is interesting to note that these areas 
have the advantage of invigorating 
climate, energetic races, usually peace- 
ful conditions, easily worked forests, 
easily developed watei -powei sites, 
and the close association of coal and 
iron. In othei words, these regions 
have the essentials of great modern 
industrial development and in them 
have been made and applied most of 
our modern inventions. 

. poster. Modern manufacturing has 
several essentials, but the possession 
and the use of sources of^mechamcal 
power are peihaps the leading factors' 


in a nation’s mamifacluimg develop- 
ment The thiee gieat souices of 
powei die coal, oil, and water powei - 
Coal supplies neaily thiee-fouiths of 
the mechanical power of the woild 
'Oil is inci easing in impoitance as we 
leain moie about using it Ranking 
thiid, watei powei is veiy impoilant 
in aieas that lack coal, such as New 
England, eastern Canada, Switzei- 
land, Sweden, and Biazil. The coun- 
tiies that mine coal, lefine petioleum|' 
and use water power aie the great ' 
manufactuiing nations Eveiy legioii 
that has developed great industiies 
has made use of mechanical powei 
Figuie 277 clearly illustiates the i ela- 
tion between the use of powei and the 
chief manufactuiing regions 



Power Used in Manufacturing by 
Different Regions in Percentage 
OF World Total 


Fig 277. The power used in manufac- 
liiiing includes coal, petroleum, and 
water power, or electricity derived from 
them. The two great manufacturing re- 
gions use 86 pel cent of all the power em- 
ployed in manufacturing. The chief areas 
included in other regions aic eastern Eu- 
rope, Africa, and India South America, 
Africa, and Australia use less than 3 per 
cent of the power employed in manufac- 
turing in the world 
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Coal, Ikon Oul, and Manufacturing Districts of Grlat Britain 

Fig 27a The hguies unclei the names of the important coal helds indicate the 
pcTLentage of Great Biitain’s coal mined by each field 

Note the location of the iron mines Two iron fields. (Cl) Cleveland fields of 
Noith Yorkshire and the (Mi ) Midland fields on the eastern flank of the Pennmes 
produce 85 pei cent of the British iron ore, the Midland fields alone produce two-thirds 
Note the relation of coal, iron, location on the sea, and manufacturing districts 

Manufactuung districts A, Scottish Lowlands, B, Northeast England Newcastle, 
C, Yorkshire, D, Nottingham-Derby; E. Lancashire, F, South end of the Pennines 
Birmingham, G, South Wales; H, Thames estuaiy Metropolitan London, I, North 
Ireland Belfast 

The Tliames esLuaiy and Noith Ireland districts do not lie on or near coal fields, 
but they obtain coal cheaply by boat The Thames estuary has a great variety of manu- 
factures, related to its functions as a great port It refines sugar, petroleum, vegetable 
oils; saws lumber, tans leather, mills wheat, prepares tea, coffee, and cacao, makes 
clothing, paper, fertilizei, soap, rubber goods, cordage, furmtuie, railway supplies, etc 
The plants receive the raw material direct from ocean vessels North Ireland draws 
coa^hnd steel from the Scottish Lowlands and Lancashire nearby. 


Raw Materials. The nations that 
have powei are able to assemble raw 
materials and to fabricate oui great 
machines which are made of iron, al- 
loy mineials, and wood. Used in huge 
quantities as raw materials, coal and 
iron give lise to some of our greatest 
industiies. fnto or near to the coal- 
and iron-using regions move all the 
alloy minerals and many othei raw 


materials needed in manufacturing 
(Fig. 278). Thus coal and iron are 
piimary causes for industrial develop- 
ment in many districts of the noith 
temperate zone. What do the maps 
on the pages listed show with refei- 
ence (0 the relation of coal, iron, othei 
minerals and manufacturing : pp 326, 
319, 321, 339 ) 284, and 337? 

Labor. A single laige automobile 
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factory today may have twenty thou- 
sand laborers, working at a variety of 
tasks. Supplying such a plant with 
men is a big job In all of our fac- 
tories gieat and small energetic, in- 
telligent, skilled, and healthy woikers 
aie lequiier] Compaie the popula- 
tion map (pp 4-5) with that of manu- 
factuiing legions (p 337) Do regions 
of sparse populations contain gieat 
industiial distiicts? West central 
Europe and east central North Amer- 
ica have many people pei square mile , 
there is little land per man. Since 
there is prospect of reguki work 
laborers of a high type are anxious to 
live in the large factory areas On the 
other hand, the most densely settled 
pgion of the world, southeastein Asia, 
jonly recently has developed modem 
inanufactuiing because of little capi- 
tal, ancestoi worship, the difficulties 
of pioducing coal and iion, poor 
transpoitation facilities (p 18), and 
the low buying power of most of the 
people 

/-Transportation. A glance at the 
figuie on p. 359 will emphasize the sig- 
nificance of a well-developed sys- 
tem of waterways, railways, and high- 
ways to a modem factory. The auto- 
mobile industry lequires matciials in 
huge quantities from all over the 
world. They move into the factory in 
a continuous stream and come out 
in a line of cars that utilize lail, water, 
and mad transport to market. Oui 
other great plants are no less de- 
pendent on ti ansportation. The large 
movement of ocean freight is into and 
out of the two leading inanufactuiing 
regions (p. 402) and these two areas 
have the chief railway networks of the 
world (pp, 404-405) 

J Stimu lati ng Climatg. One of the 
chief reasons for the development of 


manufactui ing in west central Europe 
and east central North America is that 
the climate changes fiequently Rain- 
fall, temper aliires, wunds, sunshine, 
and humidity change fiom day to day 
and from season to season These 
fiequent changes aie stimulating. 

‘ People aie able to wmrk haidei and 
with less discomfoit than in more 
humid and hotter regions The long 
-winter season, when foodstuffs cannot 
be pioduced, has forced the people to 
store up food This has engendered 
thiift so that people have also learned 
to woik and save money foi future use 
Capital. One of the chief differences 
between the more elementary stages 
of manufacturing and the factory is 
the capital or money needed The 
factory can develop only where the 
people accumulate money, spend it 
foi necessities, and are willing to in- 
West the siiiplus in great enteipnses. 
In a land like China, where the pool 
people are unable to accumulate a sur- 
plus and wheie famine frequently 
strikes, modern factories are slow m 
developing. The two great manufac- 
tui ing regions of the world have mil- 
lions of energetic factoiy workeis who 
spend freely, place money in savings 
accounts, and even invest it in the 
stocks and bonds of large corpora- 
tions These two aieas control much 
of the capital of the world, 

' - Mark ets. Wheie there are millions 
of workers with money to spend and 
|, invest and wheie the standards of hv- 
\ing are high, there we find the princi- 
pal consuming areas of manufactui ed 
ai tides Thus the two great manu- 
facturing regions aie the chief markets 1 
foi their wares. For example, more 
than 90 per cent of the automobiles of 
the world are registered in the United 
States, Canada, and the countiies of 
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Eiu ope. W e have leai ned that though 
these regions pi odiice much food, they 
buy fiom many legions enoimous 
quantities of ceieals, fi uits, meats, and 


daily pioducts to feed the industiial 
woikeis To pay for these, the re- 
gions market manufactured wares m 
many parts of the world. 


EXERCISES 


I. (a) What aie the three types of 
manufdctuiing? {b) Fiom p. 68 
make a list of the ai tides that the Kii- 
ghiz tribes make giving the raw mate- 
lial in each case (t.) Do the same foi 
the Eskimo {d) What relation do the 
regions with this type of manufactur- 
ing have to the legioiis shown on the 
map on p 337^ (e) Show' how the 

Ameiican pioneer settler furnishes a 
good example of the primitive type. 

2 'W^hat aie the chief differences be- 
tween the piimitive 01 household type 
and the woikshop or community type of 
manufactui mg? 

3 {a) Which large portions of the 


eaith have little inodetn manufacturing? 
(h) Why IS theie little manufacturing 
in the tiopics'* (i) In the legions that 
die always cold? (d) In the glazing 
lands of cential Asia? 

4 List several conditions to explain 
why the leading two manufactui mg areas 
produce about foui-fifths of the com- 
plex articles of the world. 

5 (a) What conditions in Argentina 

retard great manufacturing develop- 
ment? (Use several maps ) (Z>) Ex- 

plain why South America, Africa, and 
Australia use less than 3 per cent of the 
powei employed in manufactmmg in 
the world. 
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A great iron and steel industry in- 
Ivolves a numbei of piocesses oi steps 
mining and transposing non ore, coal 
or coke, and limestone to the blast 
furnace, lefining iron ore, converting 
pig iron 01 molten non and alloy min- 
erals into steel, making steel lails, 
sheets, pipes, bais, and many other 
products ; and marketing these for use 
in these forms or as law materials in 
automobile, locomotive, implement, 
machine, oi olhei factor ics. In pre- 
vious chapters we studied the mining 
and transpoitation of coal, iron ore, 
and alloy minerals Now we are in- 
terested in what happens to iron oie 
in the blast furnace and why certain 
regions have developed great steel and 
1 elated industries 

I^n Ore in the Blast Furnace. The 
blast furnace separates iron from oxy- 
gen and other impurities in iron oie. 
[This process is accomplished as fol- 
lows iron oie, coke, and limestone are 
dumped in at the top of the blast fur- 
nace in layers or mixed together. A 
blast of air, heated to 3000 degrees 
Fahrenheit is blown in at the bottom 
of the blast furnace under a pressuie 
of ten 01 more pounds to the square 
inch. This blast causes the ore, coke, 
and limestone to become white hot 
and melt. The iron separates from 
the oxygen and othei impurities and, 
because it is heavy, sinks to the bottom 
of the futnace The limestone and 


impuiities m the oie combine in a slag 
which floats on top of the molten non. 
The oxygen and gasses developed fiom 
the burning coke lise to the top and 
aie diawn off to heat the blast of 
ail or to geneiate steam to run the 
machinery 01 to generate electiicity. 
Near the bottom of the furnace molten 
iion IS diawn out thiough a hole and 
lun into molds to foim pig iion 01 into 
massive ladles that move on railway 
cais 01 on oveihead ti acks to the brick- 
lined conveiters wheie the molten iion 
is mixed with alloys and purified to 
foim steel. The slag is diawn off at a 
highei level and dumped to cool , later 
it is made into cement 01 fertilizers, 
Because of the great heat of the blast 
air, the furnaces, and the converteis, 
much water is required to protect the 
furnaces and machinery so that eveiy^ 
furnace has a watei -cooling system. 
That IS why evciy huge blast furnace 
of the world is located on or near a 
lake, river, 01 leservoir. The blast 
furnaces that are located near iron 
ore, coking coal, and limestone have 
a big advantage over those that have 
to haul these heavy mateiials a con- 
siderable distance. 

j The Alabama lion and Steel Re- 

\ gion. The Biimingham region of Ala- 
bama has very favoiable conditions 
for the manufacture of iion and steel 

(Fig. 279). 

Under what conditions is iron me 
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The Alabama Iron and Steel District 


Fig 279. The assembling and manufactunng costs m this region are the lowest in 
America Why? Because iron ore, coking coal, and dolomite lie within fifteen miles 
of one another and of the coke plants, furnaces, and steel mills Explain the distribu- 
tion of non mines, slope coal mineb, blast furnaces, steel mills, and groups of railway 
lilies How many non mines on Red Mountain? 


mined in Red Mountain (p. 320) ? 
Red Mountain supplies nearly 90 peri 
cent of the ore used m the Alabama { 
distiict. The oie seam outcrops along! 
the top of Red Mountain for more 
than twenty-five miles and is entered' 
by slope mines. The seam varies in* 
thickness from fifteen Ip twenty-two 
fe,et, 'rhe ore aveiages 30 to 40 per 
cent iron, and one-fourth of it is self- 
[ fluxing. Machinery is used to break 
Tut the ore Mules haul it to the mam 
slope of the seam, and cables take it| 
to the top of the crushers whence it' 
drops into railway cars bound for the, 
furnace. 

Only a few miles to the west lies 


the Warrior coal basin (Fig 280). It 
coveis a laige atea and contains more 
than half of the coal lands of Alabama. 
The iippei and middle seams are neailyi 
hoiizontal, uniform in thickness from 
thiee to seven feet, fairly continuous, 
not very deep, and contain high-giadc' 
coking coal and only a small amount* 
of impurities. Slope mines on the* 
eastern niaigin produce most of the 
coal. Wheie are the slope mines 
with reference to the by-product coke 
plants and the steel plants? How 
many shaft mines do you find ? 

Between Red Mountain and the 
slope coal mines lie the dolomite quar- 
lies which produce the fluxing mate- 
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I IRON ORE SEAMS 2 FLUXING DOLOMITE 3 COAL SEAMS SCALE OF MILES 

A SLOPE IRON MINE 8 SLOPE COAL MINE C SHAFT COAL MINES Y 1 1 3 


Diagrammatic Cross-section op Iron and Coad Seams at Birmingham 

Fig ’So The close juxtaposition of coal, iron, and clolomile and (be bioad Hat 
O'Possum and Jones valleys tor the location of steel plants lavoi this industry The 
slope coal and non mines are on the sides of mountains and face the valleys How far 
IS it fiom Red Mountain to O’Possum Valley? From the slope coal mines to O’Possum 
Valley? 


nal for the blast fuinace The dolo- 
mite outcrops at the surface m the 
valleys and is pioduced and hauled a 
short distance cheaply. Dolomite is 
an excellent flux because it is pure, 
has gieat fluxing powei, and makes 
the slag flow easily 

The ease with which these thiec 
materials may be mined and bi ought 
togethei gives this legion the lowest 
assembly costs in Ameiica 

This steel district is able easily to 
bring in the raw mateiials and ship the 
finished pioducts to maiket. The iron 
ore goes only a few miles down grade 
on railways, many of which are ele- 
vated above loads and cioss railway 
tracks so that there is no interruption 
in ore movement day oi night. Coal is 
mined almost at the door of the coke 
^plants Some companies own the rail- 
ways that feed the furnaces In addi- 
tion more main-line railways enter this 
district than any other southern manu- 
factuiing center A belt-hne lailway 
connects the mam and local lines 
Moreover, the district is only twenty 
miles by lail fiom Biimingpoi t and the 
;Federal Barge line which gives all-yeai 
water tiansportation to Mobile and the 
Gulf of Mexico 

The district itself is the chief mar- 
ket, taking more than half of the pig 
iron and steel, but it can compete with 


othei legions in nearly one-thiid the 
area of the United States, where live 
about one-thiid of oui people (Fig 
281) As the district has all-yeai 
water transportation, it is well situ- 
ated for foreign trade, especially to 
Hispanic Ameiica and Asia. 



Fig 281 The ruled area shows the 
area of the United States m whiLh the 
freight rates from the Alabama region 
are less than, 01 no more than, those 
fiom Pittsbuigh and Chicago on bars, 
plates, and structural steel It repre- 
sents a gieat maiket aiea 

Much colored and Mdiite labor is 
'^available Labor costs aie lower be- 
cause clothing, fuel, and rent are less 
than m the coldei climates of Pitts- 
burgh 01 Chicago and also the compe- 
tition for labor is less. Negroes do 
most of the mining and the heavy 
woik at the blast furnaces and coke/ 
plants. 

In the huge plants much industrial 
water is necessaiy It is obtained 
cheaply from the streams and a huge 
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reservoir a shoi I distance to the noi th- 
west of the distuct (p 343) 

In the bioad flat valleys the com- 
panies have ample loom foi then long 
smgle-stoiy buildings in a row fiom 
the blast furnace to the finishing mills 
(p 34 S) 

Because of all of these advantages ■ 
the Alabama region has the lowest as- 
sembly and manufactuiing costs of 
any iion and steel legion in North 
Ameiica This region makes many 
products pig iron, gas and other 
by-products, fertilizer, castings, steel 
rails, stiuctural steel pipes, tanks, cot- 
ton-ties and hoops, tin plate, wild, 
nails, bolts, cais, and rough steel 
sheets, billets, and rods for other man- ' 
ufactuiing industries. ' 

The Pittsburgh, Upper Ohio Valley, 
and Mahoning-Shenango Valley Dis- 
tricts. The region embracing these 
three districts is the leading iron and 
steel 1 egion of the world. It has many 
advantages for a gieat industry 
fairly cheap transportation of high- 
grade iron from the northern ore . 
fields, large quantities of high-grade j 
coking coal nearby, a good supply of ' 
industrial water , an early start, a large, 
supply of good labor, and excellent'* 
valley rail and river ti anspot tation.\j 
Bai'ges take coal cheaply to the door' 
of the plants and, except for district 
U, barges carry a great deal of steel 
down the Ohio. As a result the great 
manufactuiing centers of east central 
North America have developed in this 
region. Thousands of plants take 
iron and steel products in the region 
and in the cities of the seaboard and 
Middle West. 

Compared to the Alabama region, 
this one has certain disadvantages. . 
Limestone must be brought for about 
one hundred miles by rail from thcj^ 
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mountains east of the lesion oi fiom 
northern Ohio Tion ore comes by 
I ail neaily one hundied fifty miles 
fiom the Lake Erie poits, but many 
companies own the railways and have 
special ore cars easily handled Com- 
inn; Irom the fields the oie must he 
tiansferied twice and be moved one 
thousand miles As the lakes aie 
closed by ice for tliiee oi foui months, 
the companies must stoie up in sum- 
mei sufficient oie to last thioush the 
winter Many of the plants and 
equipment are old and the plants die 
located m deep valleys beside the 
liveis without sufficient area toi mod- 
em expansion and impiovement (Fig. 
282 ) 

The Lake Erie Region. The Lake 
Eiie legion stretches from Buffalo to 
Toledo and Detroit and has many ad- 
vantages for making iion and steel. 
Fiom a map name the cities that aie 
important in this region. lion oie 
fiom lake freighters is dumped 111 huge 
yards near the dooi of the furnaces. 
Coal has to be bi ought fiom the noi th- 
em Appalachian field, but the lailways 
cany it cheaply in cais that otheiwise 
might move back to lake poi ts empty. 
The Buffalo district has the advantage 
bf hj^i qel_ectnc_power froni Niagara 
Falls, which gives economical opeia- 
|ion Limestone, quarried from 
nearby islands in the lake, or from the 
western shores of Lake Lluron, moves 
cheaply to the furnaces. Along the 
lake aie large areas of cheap, level 
land for the huge mills, Water is 
easily taken from the lake. Excel- 
lent labor is available in huge quanti- 
ties. The plants have water and rail 
transportation competing with each 
other for the traffic, and have access 
to the sea via the St. Lawrence River 
and the New York Barge Canal. Fi- 


nally, (he plants find a huge maiket 
m the neaiby cities and in the great 
manufacturing 1 egion of the continent, 
including the Canadian centeis 
Chicago-Gaiy Region. As in the 
Lake Eiie legioii, the Chicago-Gaiy 
legion (haws liy walei its iron fiom 
noithein ote fields and its limestone 
chiefly fiom the western shoie of Lake 
Huion Lake lieighteis dump these 
mateiials at the dooi ot the furnaces 
as cheaply as at those ot the Lake Erie 
legion Afost of the coal comes fiom 
the noithern Appalachian field by 
rail-lake and by all lail foi five hun- 
died miles, although some comes fiom 
the eastei n intei 101 field 
This legion has seveial advantages 
foi manufacluimg non and steel. 
Theie is much cheap land neai the 
shoie of the lake foi building the huge' 
plants (p 33s). Theie is an ample 
supply of industiial water and nuich| 
high-class labor. But the great ad-' 
vantage of this region is found in its\ 
location in the western half of the 
manufactuiing 1 egion of east cential 
North America and in the gieatest 
lailway center of the world; most of 
the railway lines of the East, South, 
and West enter the region and they 
are connected by two belt lines The 
gieat planks make neaily all classes of 
iion and steel products Thousands 
of factoiies in the Middle West con- 
stitute a huge market for iron and steel 
in making automobiles, implements, 
industrial machines, furniture, Pull- 
man and other cars, boilers, etc. 
\yThe Middle Atlantic Region. Alost 
of the plants in this region are old and 
small compared to those in the other 
regions, but there are a few large mod- 
ern plants in Pennsylvania and Maryk 
land (Figs. 283 and 284). The fur- 
naces of this region draw on the 



Cmair'iy of Oootrinplnonl Romow, imhlnhcd by fhr iinmcnn Gcogiaphunl HodCty 

Iron and Steed Dtsirict, Sparrows Point, Maryland 

Fig 183 The plants i, Coke ovens 2, Blast furnaces 3, Eleclnc power and 
Wowinfi engines 4, Open-hearth steel departments, 5, Rail mill 6, Blooming mills 
7, riale nulls 8, Skelp mill 9, Rod and wire' mill. 10, Pipe mills ii, Tm plate 
mills 12, Sheet mills The scale of the map is approximately one inch to 3700 feet 
What advantages does the seaboard location give this great unit of the Bethlehem 
Steel Company? 

northern me fields, sevetal small east- fiom deep wells The most densely 
ein fields, and foreign fields for non settled area of the United States pio- 
ore. They also use much swap lion.' -'Vides ample labor and a great market. 
From what countries does this region The area from Portland to Richmond, 
impoit ore (p. 319)? The irapoited reached by lail or water, comprisesf 

01 es average 54 to 65 per cent iron and I one of oui gieat steel maikets . struc- 

some of them have special qualities.; tural steel in the great cities, huge fac- 
Though coming a long distance, ocean tones, and on highways , steel foi car, 
transportation is cheap Limeston^' locomotive, and track equipment in 
comes less than one hundred miles by the gieatest railway net of the coun- 
lail from quart ies in eastern Penri- try; plate foi shipbuilding, tin plate 
sylvania. liigh-grade coal and coke; for canning, wire and cable for tele- 
come from the noil hern Appalachian phone, telegraph, and electric trans- 

felcl, and much moves across Virgini|i mission, and a vaiiety of iron and 

and up Chesapeake Bay. The plants steel for electiical machinery, textile 
in eastern Pennsylvania take iudus-t machinery, machine tools, etc. No 
Uial water from riveis, but Spariowsl otliei part of the countiy demands a 
Point, located on salt water, pumps it| greater vaiiety of non and steel piod- 
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Cowic'iij of Bcthhhvm Stul Com'pany 

Sparrows Point Plani', Bethlehem Steel Company 

Fig 284 Compare with the map and pick out the various units of this great 
iron and steel plant 


ucth. in huge quantities, and a location 
on the seaboaid favois expoitation ' 

Other Regions. Outside the above 
legions aie small scatteied distiicts in 
Virginia, Tennessee, Coloiado, and 
Utah which use local mateiials and 
supply a local maiket The Ontaiio 
and hlontieal districts use United 
States 01 es and coal and local scrap 
lion. The Cape Breton distiict has 
good coal and limestone and diaws its 
me fiom Newfoundland, but it is 
handicapped by being so fai away 
from the gieat North Ameiican mar- 
ket and by the fieezing of the St. 
Lawrence foi neaily five months. 

The Position of the United States m 
the Iron and Steel Industry. What 


per cent of the woild output of the fol- 
lowing does the United States pi oduce • 
iion me, pig iion, and steel (p 323) , 
coal and coke (p 328), automobiles 
(p. 362); agncultuial implements' 
(p. 366) ? Oui pieeminent position in 
the iion and steel industry results 
fiom (i) laige icsomces of iion oie, 
coal, othei mineials, forests, water 
powei, and faiming lands, (2) the de- 
velopment of non and steel inanufac- 
tme in seveial regions, (3) gieat rail- 
way mileage, (4) cheap lake and river 
tiansportation, (s) modem develop- 
ment of all lines of industry, (6) large 
population with a high buying powei, 
(7) invigoiating climate, (8) much 
capital, and (9) stable goveinment 


EXERCISES 


1. (a) Illustrate by a diagram what 
takes place in a blast furnace, {h) Note 
the location of the blast furnaces of the 
United States (p. 319). What foui 
legions have most of them? (< ) Whal 
IS the difference between the blast fin- 
naces of Gary and those of Virginia? 

2. Outline the conditions that favor 


the pioduction and maiketing of iion 
and steel in the Alabama legion 

3 («) Compaied to the Alabama le- 
gion, what handicaps does the leading 
iion and steel legioii of the countiy 
have? {b) What advantages? 

4 Compare and contrast the Lake 
Erie and the Chicago-Gary regions. 
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5. Why do eastern Pennsylvania, New 
Jersey, and Maiyland have a gieat iron 
and steel industiy’'' 

6 What handicaps do the Canadian 
districts have? 


7 List the conditions that explain the 
United States’ leadership in the iron and 
steel mdustiy of the world. Summarize 
your comparison and contrasts of dis- 
tiicts m table foim 


No .Uabama 

Ibttsbmgh 

1 Lake Rile 

Middle .ithinttc Region 

Coal 

Iron Ore 

Limestone 

Water 

Land 

Transportation 

Market 


i 



EXTRA LESSONS 


Students living in one of the iron and 
steel aieas may wish to make a more 
detailed study of their district Steel 
companies may willingly supply pam- 
phlets and pictuies Following aie 
good lefeiences for certain areas 
“ Bn mingham, Alabama ” — A, IV 
(1928), 349-365, 45 , 

“ Piltsbuigh District ” — A, IV (1928), 
115-139, 1, pp 39-45, 12, pp 325- 
326; 7 , I, pp 292-301. 

“ Mahoning Valley ” — “ The Iron and 
Steel Industry of Youngstown, Ohio,” 
Denison Untv. Bull., Jour of Set 
Lab., Vol XXV (1930), 125-146, 
47 , 


Wheeling, West Virginia ” — A, VIII 
(1932), 274-281 

Cleveland, Ohio ” — “ The Iron and 
Steel Industry of Cleveland, Ohio,” 
Denison Untv Bull ,Jour of Sci Lab , 
XXIV (1929), 81-95, 12 , PP 326- 

327 

Buffalo ” — “ The Iron and Steel In- 
dustry of the Buffalo District,” Den- 
ison Univ Bull , Jour, of Set. Lab , 
Vol. XXIV (1929), 245-264 
The Chicago District ” — 12 , pp 327- 
328, Univ of III Studies in Social 
Sciences, Vol. XITI (1925), 38 . 
Spaiiows Point” — J, XXI (1931), 
244-258. 


READINGS ^ 


“ The Essentials for an Iron and Steel 
Industry” — 7 , I, Chaptei XLI, 70 , 
Chapter IX, first part; 86, Chapter 
VIII, 23 , pp. 386 ff.; 20 , II, Chapter 
XII 

“ Development of Iron and Steel Indus- 
try of America ” — 77 , Chapter VIII ; 
21 , 1 , pp. 84 ff.; 2 , 1 , Chapter XII, 8, 
Chapters XVI, XVIIT, XIX. 


“ Iron and Steel Industry of the United 
States ” — B, XXVIII (1929), i 33 - 
153; 95 , Chapter XIII, 12 , pp. 315- 
324- 

" Location Factors in the Iron and Steel 
Industry” — A, IV (1928), 241-252 
“ Iron and Steel Industries of Canada ” 
— 104 , No. 285 (1924), and No. 665 
(1929). 


TOPICS FOR INVESTIGATION AND REPORT 
“ Sheet Iron ” — 43 . “ Story of Steel ” — 46 . 


1 Numbers and letteis refer to Selected References on pages 420-424 
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Fig 28s Nearly eveiy country in Europe prorlutes non and steel, but two dis- 
tricts manufaeturc most of the Continent’s piR non and steel Compaic the two regions 
with the iron ote fields and the movement of me (page 321) and the coal regions (page 
2S4) What rountiies are the gieat importers ot iron 01 e> 


§TT — OTHER IRON AND STEEL REGIONS 


East central Noith Aineiica and 
west central Euiope produce nme- 
tenths of the world’s pig iron and'sfeel 
(p 323) A little is pioduced in 
Russia, India, China, Japan, and 
Australia 

Many disti icts in Europe manufac- 
■ ture iron and steel, but two great re- 
i gions pioducemost of them (B’ig. 385). 
These are the districts of Great Britain 
and those in the gieat triangular area, 
embracing the Ruhr of Germany, and 
the eastern and northern districts of 
France, Belgium, and Luxembourg ' 
(p. 352) These two aieas have ad- 
vantages not possessed by any othei 
' large regions of Europe 


The Iron and Steel Districts of 
Great Britain. The iron and steel dis- 
tiicts of Great Biitain fall into two 
groups, inland (Fig. 286, E, F, G, H, 
1, J) and coastal (A, B, C, D) . Among 
the inland” disti icts aie some of the 
oldest non manufactuiing regions of i 
the woilcl They had the advantages 
of an early start. They grew up in, 
aieas having local deposits of iron ore,, 
abundant foiests for fuel and char- 
coal for smelting, limestone for flux, 
and coal for coke. In places these 
mineials were taken from the same 
series of rocks near the surface. As 
earlyaj.s'^r^'ho one inland district was 
manufacturing coke for smelling iron. 
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In them weie skilled laboieis engaged 
in hand industries, and hundieds of 
machines weie invented and applied 
foi the use ot water and steam powei 
Canals and railroads weie built at an 
eaily date As late as 1850 the inland 
distiicts mined three-fouiths of the 



Fig ?86 The liguica leprcsenl the 
iiumbci of furnaces 111 a recent year 
The districts. A, Northeast co.i.st, B, 
South Wales, C, North Lincolnshne, D, 
Noithwest coast; E, Yoikshire-Derby- 
Nottinghamshiie, F, Lcicester-Noilh- 
anls, G. South Staftoidshirc-Galop; FI, 
North Staffordbhiic, I, Lancashiie-Norlh 
Wales , J, Scottish Lowlands In general, 
the inland furnaces are old and small and 
have only a fraction of the capacity of a 
large modern furnace on the coast 

world’.s coal and made neaily all the 
pig iron and steel of Gieat Riitain. 
They produced nearly 50 pet cent of 
the world’s pig iron and 7o^per cent 
of the steel. 

In the eaily days of the industry in 
the inland districts considerable spe- 
cialization took place. Special c[ua]i- 
ties of iron ore, together with special 
sldlLoI workers-raxide it possible to 


meet special demands With the de- 
cline in the output of non 01 e and in 
some places coal, districts have in- 
creased theii specialization m small 
but valuable finished iron and steel 
pioducts Even though less than one 
hundred miles from the sea, the inland 
districts cannot piofitably import 
huge quantities of iron 01 e on account 
of theii old, small furnaces and anti- 
quated equipment Some of them can ’ 
afford to impoit conipaiatively small 
amounts of high-giade 01 e and high- 
gi ade pig iron and steel for the manu- 
facture of ai tides of high grade They 
also use chiomium, manganese, tung- 
sten, nickel, and molybdenum for 
making special steels, but only in 
small quantities Yorkshire and Lan- 
cashire inainifactiire most of the tex- 
tile machinery Othei distiicts on the 
flanks of the Pennines and at the 
southein end of this range make foige 
and foundiy pioducts for the metal- 
lurgical and engineering mdustiies — 
stoves, iion pipes foi water mains, 
automobiles, cycles, locomotives, elec- 
tiical supplies, agiicultural imple- 
ments, etc She ffield , located in dis- 
trict E, is known all over the world 
for its cutleiy, high-speed tools, and 
stainless "steel Skilled labor, high- 
' grade coal, water power, much pure 
water, millstone grit for gi inclstones : 
all favored this high specialization at 
Sheffield This same specialization 
tends to hindei expansion into mass 
production of rough iron and steel 
products, which has developed in the 
coastal districts. 

The coastal districts produce more 
than three-fifths of the total pig iron 
and raw crude steel of Great Britain. 
They have developed lapidly in recent 
years. In addition to the chief dis- 
tricts, a portion of the industry of the 
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Scottish lowlands is also a coastal dis- 
tiict 

The noitheast coast is the leading 
disti id, now pi oducing moi e than one- 
fouith of the pig iron and steel of 
Great Biitain In geneial, the advan- 
tages foi maiuifactuiing non and steel 
in this district illustrate those pos- 
sessed by all the coastal distiicts The 
advantages of this distiict include an 
abundant supply of 30 pei cent non 
' oie in the Cleveland hills within 
twenty miles of the gieat furnaces and 
steel plants at the mouth of the Rivei 
Tees, laige supplies of high-grade 
coking coal in the Northuinberland- 
Diirham field only twenty-five miles 
away and accessible by railways and 
coastal watei Li ansportation , abun- 
dant limestone for flux in Durham 
nearby, location on the improved 
Tees estuaiy affording access to laige 
ocean vessels , the ease with which the 
foi eign ores can ymg fi om 50 to 60 pei 
cent iron for mixing with the low- 
grade 01 e may lie unloaded on the 
whaives at the fuinaces, low height 
rates on the imported ores because 
of an abundance of outgoing heavy 
freight especially steel products and 
coal, coastwise shipping providing a 
cheap movement of steel to other 
coastal manufacturing centers , a laige 
skilled labor supply, excellent rail- 
way connections with all parts of 
Great Britain, abundant space for 
this type of industry ; and the develop- 
ment along modern lines, including 
close cooperation in the indiistiy from 
the coal mines to blast furnaces, fin- 
‘ ishing mills, and the marketing of 
the products. Companies have been 
foimed to bring under the control of 
one organization all phases of the in- 
dustry. Located on the sea this dis-i^ 
trict can market its products ieadily| 


ill all parts of the world while it has 
easy access to all the districts of Great 
Britain. 

The northeast district manufactuies 
a variety of products steel sheets, 
plates, shipbuilding materials, struc- 
tuial steel of all kinds, steel rails, 
lailioad equipment, and tubes This 
district has the leading shipbuilding 
industry of Gieat Britain, with more 
than forty companies engaged in ship- 
building and distributing vessels to 
all paits of the world Ranking with 
this disti icL in shipbuilding is the 
Clyde Valley in Scotland Hei e within 



Fig 287 The three principal districts 
of this region are the Ruhr, central Bel- 
gium and northern Fiance, and northeast- 
ern France (Loirame and Alsace) and 
Luxemburg Note the relation of coal, 
iron ore fields, and the iron and steel 
manufacturing towns 

twenty miles below Glasgow more 
than thirty firms build a great variety 
of ships, large passenger liners being 
a specialty. These two areas and the 
northwest coast build nearly nine- 
tenths of the ships of Great Britain. 

In contrast to these districts. South 
Wales specializes in the manufacture 
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CimtP'*}/ of Gomnn Tonn^t Information Office 

Two Fieets of Barges on the Rhine 

Fig 288 The steel region of the lowei Rhine is a network of canals, livers, and 
railways that aid manufacturing of all kinds 


of tin plate and tin ptoducts Neaily 
all the slee! mills of the distuct ate 
connected in one tvay or another with 
the tin plate mills. It is the leading 
lin plalo manufacturing region of the 
woi Id 

Tn addition to the points mentioned 
above, Gieal Britain’s position as an 
jiron and steel mantifacturci has been 
helped by it.s great development of 
othei industiies, dense population, 
large amounts of capital, and tiade 
connections with all pails of the woild 
To continue its iron and steel mann- 
factuiing, it must impoit huge quanti- 
ties of law mateiials and foodstuffs 
and sell wares m widely scattered 
markets 

Europe’s Chief Iron and Steel Re- 
gion. The gieat tiiangular aiea, com- 
prising the Ruhr of Germany, two 
districts of northern France, Belgium, 
and Luxembourg, is the leading iion 
and steel region of Europe (Fig. 287). 
The graph (p 323) shows the relative 
importance of these countiies in the 


woild’s pig iion and steel production 
The blast furnaces, steel mills, and 
related plants clustei closely in tliiee 
portions of the region , the steel plants 
in this legion produce most of the 
output of these countries Though 
shaied by four countiies, this region 
is one economic unit Its great de- 
velopment has taken place duiing the 
past half century after the invention 
of the basic open-hearth process to 
use the Lorraine oie containing phos- 
phorus The legion has many advan- 
tages for the manufacture of iron and 
steel. 

The Lorraine field is the second 
greatest iion mining district of the 
world What conditions favor iron 
mining here (p. 322)? It lies in one 
of the districts and within one bun- 
dled fifty miles of the Ruhr and 
one hundred miles of the Belgian-, 
northein France district. What coun- 
tiies use enormous quantities of 
Lorraine ore (p. 321)? What othei 
countries send this region much high- 
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Fig 289 Aerial View of Part of the Krupp Steel Works, Essen, Germany 


grade iron oie, carrying from 50 IQ.^S 
per cent iron? Which districts de- 
pend laigely upon imported ore? 
Much of these ores is self-fliixiug and 
limestone to flux is mined also near 
the blast furnaces. 

Each distuct is in or within a gieat 
coal field which mines high-giade coal 
and makes most of the coke of con- 
tinental Europe (p. 328) What con- 
ditions favor coal production in the 
Ruhr (p. 329)? The furnaces near;' 
the sea secure coal and coke cheaply 
from Great Britain. I 

, Transportation facilities aie espe- 
cially favoiable (Fig. 288). Com- 
petmg canal, _rive^ and rail lines con- 
nect tEe"ore, coal, and steel districts 
and tie them to the nearby Atlantic 
ports thiough which come ore, coal, 
and foodstuffs and out of which are 
shipped numerous manufactured prod- 
ucts. No region has a better net of 
transpoitation facilities. Much use is 
made of the cheap barge transporta- 


'lion for raw raateiials and fabricated 
waxes. 

The legibn is the heai t of the manu- 
facturing belt of Europe (Fig. 289). 
Its dense population provides a great 
market for all kinds of iron and steel 
products. Its thousands of rnanufac-/ 
turrng plants turn these into mmerJ 
otrs finished wares and make use of 
many by-products of a great coke aud| 
steel manufacturing area. Also thel 
focus of contrnental land routes on 
this region facilitates the drstributron 
of products to many sections of rnland 
Europe. Its location near and its con- 
nections with the sea open the world 
markets to its factories. In addition 
the huge corporations have employed 
the most modern methods of mining, 
making coke, smelting iron, and con- 
verting it into high-grade steel with 
many alloys. They have also given 
every attention to marketing the fin- 
ished articles. At times the steel 
companies have formed huge com- 
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bines or syndicates in oidei to elimi- 
nate uneconomic competition and to 
allocate markets. 

Other European Regions. Most of 
the countries of Em ope produce non 
and steel goods, but in small amounts 

Befoie the Woild War the Uppet 
Silesia disliict was a significant part 
of Clennany’s iron and steel industiy 
(p iSo) The boundaiy lines made 
at the end of the wai cut thiough the 



FiCr, 290 Note how the national 
boundaries cut acioss the iron and steel 
region 


district, even cutting in half mines I 
and steel plants belonging to one coin-/ 
pany. In only four coal mines is min- 
ing continued by agreement under the 
boundary line. Many workers living 
in one coiintiy have to cross a bound- 1 
aiy line and pass inspection daily to 
go to their work. The distiict is inj 
Germany, Poland, and Czechoslo-' 
valda (Fig. 290). In compaiison to 
the Ruhr the district is of little conse-i 
quence but it has the chief metallurj 
gical industries of Poland and Czechoj 
Slovakia. The distiict has used up 
most of its iron ore so that it imports 
flora several regions (p. 321), It has 
many coal mines, but the coal is not 
so goed PS that in the Ruhr or Saar. 
It hat gl >d transportation, but it is 


greatly handicapped by being crossed 
by international boundaries and by 
tiade lestrictions 

Russia has several iron and steel 
districts; (i) Envoi Rog in the 
Ukraine with good ore and only one 
hundred eighty miles fiom good cok-; 
mg coal in the Donets Basin, (2) near' 
the southern end of the Uial hloun- 
tains, and {3) at Moscow The Rus- 
sian industry may expand gieatly 

Cential Sweden makes only a small 
amount of ii on and steel, but these 
are of very high giade Sweden has 
much iron ore Having little coal, 
most of the iron ore is lefined with 
chaicoal and the use of watei power. 
The well-regulated foiests provide, 
ample chaicoal and Sweden has much' 
water power. Charcoal and electiic' 
steel give Swedish metal prodricts a 
world-wide reputation Much Swed- 
ish steel goes to Sheffield for high- 
grade cutleiy. 

Italy has several small districts 
based on local coal and iron ore from 
the island of Elba and 01 e imports 
flora many countries Northern 
Spain manufactures some iron from 
its gieat 01 e deposits by using coal 
brought cheaply in the ships from 
western Fluiope that come to get iron 
ore. 

Regions in Asia and Australia. 
Outside of North America and Eu- 
rope all othei distiicts produce less 
than 10 per cent of the iron and steel 
of tlie'wdfM',''”Japan, India, and China 
make most of the non and steel of 
Asia Japan has little iioii ore biil| 
good coal, though mined with diffi-| 
culty, and it also has control of many 
Chinese coal and iron mines. Nearly! 
three-fifths of the Japanese output 
comes from the southern island, 
K.3mshu, which has coal and lies near 
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foieign ore Japan has plants in iMan- 
cluina and Chosen Most of China’s 
output comes fiom Hankow on the 
Yangtze Kiang India’s pioduction is 
nearly all in a district west of Cal- 
cutta that has lioth coal and non and 
good transpot tation Both China and 
1 ndia have lai ge resoui ces of coal and 
lion The distiicts in Asia aie handi- 
capped by pool transportation facili- 
ties, lack of capital, lack of mechani- 
cal skill, the low buying powei of the 
millions of pom faimeis and the fact 
that the manufactui mg industiics of 


these legions aie chiefly of the house- 
hold 01 community type 

Auslialin has the chief non and 
steel industiy of the Southein ITemi- 
spheie It has the chief coal tesouices 
of the Southein Hemispheie and 
ample supplies of non oie and lime- 
stone Its industiy is m the south- 
easlein pait of the Lontmenl iieai Syd- 
ney, wheie coal, non, and limestone 
aie close togethei and neai the sea 
This region has good tianspoitation 
facilities, an encigetic population, and' 
a lapidly gi owing maiket. 


EXERCISES 


r (a) What percentage of the 
woild's iron and steel is pioduced by 
east central Noith Ameiica and west 
central Euiope? (b) What two types 
of distiicts does Great Biitain have^ 

2 (a) What conditions favoied the 
eaily development of the inland dis- 
tiicts? (b) What types of products do 
they make today? (c) Explain why 
Sheffield is woilcl famous foi its cutleiy, 
high-speed tools, and stainless steels 

(d) Outline the conditions that favoi 
the northeast district of Gieat Britain 

(e) Why have the coastal distiicts de- 
veloped a diffeient type of industry 
ftom the inland districts? 


3 (ff) Outline the advantages for 
lion and steel manufactui e of Euiope’s 
chief region (b) Answei the cpies- 
tions m the text on this legion 

4. What handicaps has the Upper 
Silesia clistiict? 

5 Why is the small output of cential 
Sweden so significant? 

6 (a) List the conditions that le- 
taid a great expansion in non and steel 
manufactui ing in southeastern Asia. 
(b) Why does Austialia have the chief 
lion and steel manufactui ing legion of 
the Southein Hemispheie? (c) What 
continents manufactui e very little iion 
and steel? 
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Iron and Steel Industiy of the Cleve- 
land District ” — A, V (1929), 308- 
3 W- 


The Chief Steel Region of Europe ” 
— 12 , pp 526-531, 72 , pp 18-29, 
99 , No. 703, pp 16 ff, 31 ff , B, 
XXVII (1928), 252-256, C, XLI 
(1922), 5.53-564 

Manufacturing in Germany ” — A, II 
(1926), 49-58, VI (1930), 266-273 
Iron and Steel in japan ” — 104 , No. 
612 (1929). 

Coal, Iron and Manufacturing Re- 
gions of Europe ” — B, XXXIV 
{193s), 6-12 


Numbers unci letters refer to Selected References on pages 420-424 




Modern Automobile Tr'VNspor'iai'ion 


Fig 2C)i The split-coach traileis pulled by small cais repiesent a lecenl develop- 
ment m cheap, convenient transportation for field parties This is pait of the Clark 
University School of Geography equipment for field woik each fall. 


CHAPTER XXXIV 


THE AUTOMOBILE, IMPLEMENT, AND MACHINERY 

INDUSTRIES 


Among our manufact tiling indus- 
tries the automobile, implement, and 
machineiy industiies hold special in- 
terest. They have caused great 
changes in tiansportatioii and agii- 


culture the woild ovei. They show 
the influences of geographic condi- 
tions and aie important industries for 
us and ones in which the United States 
has a leading position (Fig. 291). 


§1 — THE AUTOMOBILE INDUSTRY 


Importance of the Industry in the 
United States. In 1929 when every 
type of industry was expanding, the 
automobile industry, in value of 
manufactuied product, took first place 
in American industry This youngest 
of all gieat industries, scaicely more 
than thirty years old, had become 
greater than such industnal giants as 
meat packing, steel works and rolling 
mills, and foundry and machine shop 
products. In 1932 the value of 
our automobile exports was fourth 
in rank. The automobile industiy 
means life to many others which fur- 


nish the material for it. It absorbs 
8s pel cent of the gasoline and 81 pei 
cent of the rubbei used in the countiy 
(Fig. 292). It furnishes a market for 
moie than half of the plate glass, mal- 
leable iron, lubricating oils, and up- 
holstery leathei. It purchases over 
one-fourth of the lead, nickel, and mo- 
haii used m (he country, as well as a 
tieraendoiis quantity of moie than 
seventy-five other commodities. The 
industry employs directly or indi- 
rectly one-tenth of all the workers of 
the country and likewise furnishes 
through gas tax, registration fees, and 
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Fig 292 The automobile industry in the United States uses the percentage indi- 
cated of oui total production of the articles in the circles 


peisonal propet ty taxes, one-tenth of 
the taxes of all foims of government 
in the United States 
Historical Development of the Auto- 
mobile Iiidustiy. The fust motoi cai 
was developed in Fiance in 1891. The 
industry, howevei, in a couple of yeais 
had begun in the United States, wheie 
it found a fcitile field and began its 
meteoiic rise (0 rank as a leading in- 
dustry in this country 
The fust automobiles could hardly 
be looked on as something entiiely new 
for the vehicle was meiely a carnage 
with a one-cylindei gasoline engine 
placed in it and connected in such a 
mannei as to make it go. In those 
days, howevei, these machines weie 
marveled at. People who had seen 
one would gather in groups to discuss 
it and horses and cattle in pastures 
would flee with heads and tails high 
fiom the load fences as one of the 
new inventions came sputtering and 
rattling down the bumpy or dusty 
road. From this simple beginning the 
industry gradually developed until by 
1900 four thousand automobiles were 
produced in the United Slates. Then 
the great development began and by 
1910 the annual production had lisen 
to nearly two hundred thousand. By 


1929 it had reached five and one-half 
million Not only did great changes 
take place in the numbei of cars 
manufactured, but the change in qual- 
ity was likewise marvelous Fiom a 
makeshift buggy with a one-cylindei 
gasoline engine to the beautifully 
built, poweiful cars of today is such a 
great change that one can hardly 
help smiling when looking at the old 
horseless carriage. From cais that 
could scarcely travel ten miles an hour 
on level roads, that required a me- 
chanic to keep them running, that 
were so uncomfortably built that a 
twenty-mile journey was a great task, 
to the present automobile which glides 
along quietly at sixty miles an hour, 
runs up or down hill equally well, has 
luxurious upholsteiy and even ladio 
music, IS indeed an achievement wor- 
thy of high piaise. And with these 
improvements the piice of the auto- 
mobile changed materially. In 1900 
a two-cylinder touring cai sold for 
$1200 whereas an eight-cylinder tour- 
ing car of the same make today sells 
for about half that amount. 

Docalization of the Industry in the 
Middle West. Nearly half of the auto- 
mobile factory workers of the United 
States are found in Michigan, The 
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Fro 293 In n lecent yiMi the toUl numliei o) cmployci's in nuloinobile iiRtoiies 
in thi.* United States was 225000, in C.inad.i 14,000 A, the maiuifactuniijf region of 
eahL cential North AineuLu, B, the automobile ni.iniif.utunng belt What percentage 
of the employees does this belt have'-’ Explain the distribution of .iiitomobile f.ictones 
in Canada 


thiee leading sUtes, Michigan, Ohio, 
and Indiana employ ovet two-Uiiuls 
of the total United States automobile 
factory woikeis AVith the lapid 
giowth of the industiy, mass pioduc- 
tion methods led to a gi eater and 
gieatei concentiation m laige fac- 
tories The factoiies, howevei, a few 
years ago 1 cached a point where they 
were getting too laige Besides that 
foreign import taxes weie becoming so 
heavy that the plants began building 
blanch assembling plants. The ad- 
vantage of cheapei land and laboi as 
well as the gi eater ease of shipping 
parts lather than built machines led 
to the establishing of such assembling 
plants in various places m the United 
States. 

The question arises as to the reason 
for the development of the industry in 
the agiicultural Middle West rather 


than in the highly mdusti taliped East 
(Fig 293) The explanation has both 
a gcogiaphical and an economic basis. 
Because of the impoi lance of motoi 
boats on the lakes of this legion, es- 
pecially Lake Eiie, theie had grown 
up an impoitant maiinc engine indus- 
tiy and because of the supply of wood 
and location of the piincipal market 
60 pel cent of the carriages produced 
111 the United States weie made heie 
Now the eaily “horseless carnage” 
was nothing moi e than a combination 
of a buggy and a marine engine, so it 
is logical that the development of the 
automobile industry should begin 
where these were piorluced. Besides 
that, Betioit and nearby cities were 
aheady making malleable iron, 
piesaed steel, spiings, brass parts, and 
paints and varnishes — all necessaiy 
to the automobile mdustiy. The lo- 
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calixation of the bicycle and bu^^y 
tiie industiy was alho an advantage 
Though this legion had an advantage 
in this respect, buggies and maiine en- 
gines weie also common in New Eng- 
land, but geogiaphical conditions 
weie not so favorable to the use of a 
Cl tide hoiscless cairiage and distances 
weie not so great In the IMiddle 
West w'eie laige aieas of flat land 
which favored expeiimentation wnth 
the eaily automobile, which had so 
little powci that it could not be op- 
eiated in hilly legions Besides that, 
in this section wheie glacial giavels 
weie plentiful and wheie road build- 
ing was easy, the best toads of the 
Lfnited States weie found The loads 
diied quickly after lains and were sel- 
dom blocked because of heavy snows 
in winter The leveise of these con- 
ditions made it impossible foi the east 
to get thiougli the expeiiniental stage 
so easily Many eastern factoiies 
staited but could not keep going be- 
cause conditions weie so unfavoiable 
Of consideiable importance, also, was 
the moi e dai ing and reckless spirit of 
pioneei people in the west. They had 
become accustomed to continuous 
changes and welcomed with open arms 
any innovation The conseivative 
easterneis also saw gi eater disadvan- 
tage in diiving the new contiaption in 
a hilly country. Located not far from 
the great iion and steel mills and glass 
factories of Pittsburgh, near a plenti- 
ful supply of haid wood, near coal 
having especiall3i’ favoiable freight 
rates, having access to excellent lake 
and railroad transportation as well as 
being near the early Lima, Ohio, and 
eastein'inteiior oil fields, were advan- 
tages that accentuated the other fa- 
vorable conditions of the Middle 
West. 


.501 

IMen intciested and expeiienced in 
making maiine engines and carnages 
fitted w'ell into the scheme of the 
houseless carnage which w'as merely a 
combination of the two at the outset 
They were pioneers in the art of tians- 
poi tation and developed into valuable 
woikers Not only was the supply ex- 
cellent, but it was plentiful The 
bicycle industiy, and lumbeiing and 
agiiculture in northern Michigan had 
been declining, so a suipliis of men 
was available foi the new industry 
By the time this surplus was absoibed 
inimigiants filled the necessary places 

Profits made from other industiies 
of the Middle West were seeking 
places of investment and readily 
backed up the infant automobile in- 
dustiy In the East the moie con- 
seivalive capitalists found plenty of 
othei moie stable industiies in which 
to invest their money 

The industiy has continued to be 
concentrated in this legion The early 
start and rapid giowth made the in- 
dustiy so gigantic in the Middle West 
and of such impoitance that new en- 
tei prises in order to find tiained men 
for companies making standaid parts 
had to locate here Also, in Michigan, 
Ohio, and Indiana the automobile 
business permeated the very life of 
the people, they lived where the in- 
dustry had become a paiL of their 
lives, hence new enterprises associated 
with the growing automobile industiy 
found it much easiei to develop The 
excellent position that formally pre- 
vailed for assembling still pievails 
The center of population of the United 
States has continually shifted west- 
ward. It reached eastein Indiana, in 
1890 and was in western Indiana in 
1930. This means that the auto in- 
dustiy is in the center of the potential 



362 


AUTOMOBILE AND MACHINERY INDUSTRIES 


maiket for automobiles foi both pii- 
vate and comraeicial use 

Dominant World Position of the 
United States Automobile Industry. 
With all the automobiles in the United 
States filled with five passengers or 
less it would be possible foi eveiy 
man, woman, and child in the United 
States to be in an automobile at the 
same time. If the same thing weie 
planned in China theie would be ten 
thousand people in every automobile, 
in Germany one bundled, m England 
twenty-eight, in Fiance twenty-foui. 
Why does the United States produce 
approximately 85 per cent of all the 
automobiles of the world ? Why does 
it use 75 per cent of the automobiles 
when It has less than 7 pei cent of the 
people? The explanation lies m the 
vast wealth of a nation that giew so 
rapidly and became so lich that no 
countiy in the world can even com- 
pare with it It spends millions of 
dollars, and thousands of woi leers 
spend their lives, in making and im- 
proving the Ameiican automobile 
Motoi cais have been standardized 
and reduced in price so that most peo- 
ple can own one. Also this countiy 
has an advantage in the low price of 
gasoline 

America is the great market for 
automobiles but the gap between the 


use of automobiles heie and in the 
lest of the woild will lessen. Of 
couise, with the gicat distances to 
travel 111 this countiy the need for au- 
fomobiles will continue to be gi eater 
than in such places as Germany or 
England Howevei, the Union of 
South Africa, Aigentma, Brazil, Aus- 
tialia, and other laige countries will 
more and moi e demand this means of 
rapid tianspoitation. 

The leason that the United States 
exports sevei al times as many automo- 
biles as all othei countries combined 
is due to 0111 high-quality, low-priced 
cais that aie built to stand poor, 
lough, mountainous loads as well as 
excellent paved roads They aie built 
for powei, rough use, and speed. In 
such countiies as Geimany, France, 
and England the need foi these quali- 
ties is much minimized. When such 
frontier countries as the Union of 
South Africa, Australia, Argentina, 
and Biazil buy automobiles they must 
have in them the same qualities as 
those found in the American automo- 
bile, for those countries are rugged, 
have poor roads, and cover large areas 
Because of Ameiica’s immense home 
market and mass production, it can 
make automobiles at a low enough 
cost to compete with otlier nations 
whose laboi cost is much less. 


EXERCISES 


T Give facts from the text and pic- 
tures to show the importance of the auto- 
mobile manufacturing industry to the 
United States. 

2. (a) List six or more factors to ex- 
plain why most of our automobiles are 
made In the Middle West. (&) Why 
does the United States manufacture 85 
per cent of the world’s automobiles? 
ic) Why are our cars so important in 


export trade? 

3. Obtain materials from a large auto- 
mobile concern and prepare an exhibit 
that will illustrate the evolution of the 
automobile fiom the beginning to the 
piesent; 69 , Chapter TI. 

4 From reference number 34 in the 
list of Selected References make a per- 
centage pi chait of the “ World Pioduc- 
tion of Motor Vehicles ” by countries. 
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AN EXTRA LESSON 


The Rubber Manufacturing Industry 
of the United States” — Biing out 
the importance of the mdiistiy, the 
distnbution of manufacturing m the 
United States, the reasons for the dis- 
tnbution. and the relation of rubber 


to other industries References Re- 
cent Biennial Census of Manufactur- 
ing, United States Depaitment of 
Commeice — Rubber, D, CXVI (No- 
vember, 1924), 259-261, 7 , I, Chap- 
ter XLII, 20 , II, Chaptei IX, 42 ; 32 . 


READINGS ‘ 


“ Facts and Figures of the Automobile 
Industry ” — 34 . 

'‘An Automobile Factoiy ” — 20 , II, 
Chaptei VIII 

" The Automobile Industry ” — B, XXI 


(1922), 190-198, 87 , pp 379-383; 
23 , pp S93-boo, 

“ History of the Automobile Industry ” 
— 77 , Chapter X, 69 , pp. 23-27. 


TOPICS FOR INVESTIGATION AND REPORT 


“ The Influence of the Automobile in 
Tiansportation ” — 69 , Chapter 1 . 

“ Effect of lire Automobile on Agncul- 
tuie” — D, CXVI (November, 
1924), 12-17 

“ The Ford Industries ” — 48 . 

“ History of Olds Motor Works ” — 36 . 
The Automobile and the Rubber In- 


dustry” — D, CXVI (November, 
1924), 259-261. 

“The Taxicab” — D, CXVI (Novem- 
ber, 1924), 101-106. 

“The Truck” — D, CXVI (Novem- 
ber, 1924), 87-89 

“ Trade in American Motor Cars ” — 
D, CXXVII (1926), 57-64. 


§n~AGRICULTURAL MACHINERY 


Dominance of Hand Methods of 
Farming until 1800 . One of the strik- 
ing differences between man and ani- 
mal is the ability of man to use im- 
plements to aid him in his struggle 
for existence. Primitive man was able 
to survive in the period during which 
he procured all his food by hunting 
and fishing, because he was able to use 
implements for weapons. Later he 
tamed wild animals, kept them in 
herds, helped them to find food, and 
protected them from other animals. 
As long as he could find feed for his 
animals he assured himself of food. 
Nomadism changed gradually as man 
learned to plant food crops. At first 
he settled in one place only long 


enough to raise a crop, then wandered 
from place to place with his herd. 
Later he found more favorable regions 
for planting crops and settled down 
more or less permanently. When man 
first planted seeds, he probably used 
his hand to dig the holes If he 
planted many seeds, it was drfficult to 
drg all the holes with his hand, so he 
used a stick or stone From this crude 
beginning primitive man gradually 
learned to shape his stick in such a 
way as to make it easier to work with. 
Maybe he accidentally used a stick 
somewhat the shape of a hoe and was 
so well pleased that, when it broke, he 
fashioned another similar in shape. 

From the hoe to the crooked-stick 


r Numbers and letters refer to Selected References on pages 420-424. 
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plow was not a great change L'n- 
doubtedly the first plow was pulled by 
man but after many centuries he 
hitched animals to the plow “ For 
hundreds of years few impi ovements 
were made. Plowing was done with 
a ciooked-stick ‘‘Egyptian plow,” 
drawn by oxen, or if the farm were 
small enough all the work was done 
with a hoe A wooden harrow and a 
spade supplemented these Corn was 
planted by placing each kernel by 
hand in the hole dug with the hoe or 
plow Other grains were scattered by 
hand “ broadcast,” then the land was 
harrowed to cover the seed Harvest- 
ing was done with a scythe, later a 
cradle Gram was tied in bundles by 
hand using straw instead of twine 
The grain was then trampled by ani- 
mals or pounded out by hand with a 
flail These methods or cruder ones 
pi availed in all parts of the world 
until approximately 1800 With the 
coming of the age of iron and steel the 
field of improvements was almost un- 
limited Changes took place in the 
next hundred yeais that were many 
times gi eater than all the improve- 
ments of the previous thousands of 
years. 

Introduction, of Machinery Revolu- 
tionized Farm Methods after 1800 . 
The use of iion and coal in the pro- 
duction of steel lies as the very foun- 
dation of the great era of agricultural 
machinery development Without 
these basic minerals it would be im- 
possible to make such implements as 
the tractor, hinder, or drill. Today 
no country that does not mine iron 
and coal, or import them, has made 
progress in the production of agricul- 
tural implements 

Although many of the first agricul- 


tural machines had then beginning m 
Europe, their majoi development was 
in the Lmited State‘; It was in this 
country that the early ideas were de- 
veloped While gieat improvements 
weie made in Europe they did not 
keep pace with those m this countiy 
As, a lesult, today the Etnited States 
leads the woild m quality and quan- 
tity of machinery pioduced 
The first iion plow was made in 
1797 but it was not until 1819 that the 
first cast-lion plow of seveial pieces 
was available Steel disks and har- 
rows were later added to the machin- 
eiy foi preparing the ground Before 
T740 Tull of England first attempted 
seeding with a drill However it was 
many yeais later before the drills and 
other planters became commonly avail- 
able At the same time that Tull was 
trying out his drill he was also trying 
to use a horse-hoe 01 crude cultivator. 
It was almost a hundred years later 
that cultivators really began to be 
used as farm implements Spraying 
machines for use in destroying pests 
is a more recent innovation (p 190) 
Among the harvesting machines, the 
mower, lake, loader, and stacker help 
to lighten the work of haying The 
invention of the reaper in Europe in 
1826 and the practical improvements 
made by the Ameiican, McCormick, 
a few years later, led to great saving 
in laboi in the vast gram fields of 
the United States and Canada The 
threshing machine and, much later, 
the combine completed the necessary 
implements for harvesting rapidly and 
efficiently laige amounts of grain 
Corn binders, coin buskers, and po- 
tato diggers also foupd a place among 
harvesting implements (pp 10 r and 
210) , Though not completely success- 


In many parts of the world farming is still primarily a hoe agriculture 



ful, d cotton picker has been de- 
veloped (Fig 294) Among man’s 
important ciops only tobacco and the 
fruits have defied his genius foi de- 
veloping harvesting machinery 



Courtesy of Agniulfural jEapcriment Station, 
Collect Station, Tixin 


T-ftO-ROW Tractor-mounted Combined 

Harvester and Burr Extractor 

Fig 294 The cotton picker is one of 
the latest developments in agricultural 
machinery This picker is mounted on a 
tiactor, it picks two rows at a time and 
dumps the cotton into a wagon pulled by 
the tractor Notice the huge pile of cot- 
ton at (he end of the field Harvesting 
cotton in this manner is possible only 
where the autumn decrease 111 rainfall 
causes most ot the bolls to open and 
ripen at the same time and where very 
little or no rain falls during the harvesting 
period What would happen to the white 
pile of cotton if heavy rams fell on it? 

The change from the crude imple- 
ments to modem machines brought a 
need for a change in the type of power 
The new machines required greater 
power and speed, hence oxen gave way 
to horses and later many horses gave 
way to tractors. It is not likely that 
tractors will ever entirely supplant 
horses, for they play a definite part m 
farm economy fiom tlie point of view 
of crop rotation and fertilization 
Horse feed necessitates the production 
of grasses used in ciop rotation and 
the manure available helps to keep 
the land fertile. 

The savings effected by the use of 


machmeiy aie enormous A combine 
run by two men can do the woik 
formerly done by fifty-five ciadlers 
and binders, one hundred flailers 
and sackers, and twenty handlers and 
stackers, or a total of one hundred and 
seventy-five men Where power is 
utilized extensively, the pioduction 
pel man is enoimously increased In 
Italy with five woikers to each horse 
the average pioduction pei man is 
only ^45 In the United States with 
two hoises to each man the produc- 
tion rises to almost $300 per man and 
in Nebiaska with five horses per man 
the pioduction reaches over $900 or 
twenty times as much per man as m 
Italy. 

If man can pioduce a greater quan- 
tity more easily by using machinery 
and power, why do people like the 
Chinese continue to work in the same 
old way as they have for four thou- 
sand years ? The food, clothing, and 
shelter demanded by each Chinese is 
small in contrast to that of the Ameii- 
can In China thiee times as many 
people as in the United States live on 
much less land Whereas in our coun- 
tiy we needed moie laborers, in China 
there are millions who find nothing 
else to do except till the soil. In the 
United States the machinery is used 
on large farms, often hundreds of 
acies in extent, in China the farms 
comprise only a few acres. On a farm 
of this size the family can easily do all 
the work by hand. Most of the Chi- 
nese people have never heard of farm 
machinery and, if they have, they do 
not know what it is like. Even if they 
did want the machinery they could not 
buy it, for if a Chinese peasant saved 
all his life he wouldn’t have enough 
to buy even one expensive piece of 
machinery. 
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Influence of Geographic Conditions 
on the Use of Farm Machinery. Re- 
lief, soil, and climate are vital factors 
both limiting the possibility of ma- 
chine use and making its use neces- 
sary. Contrast the methods of plant- 
ing corn in the gently rolling piairie 
by means of a corn planter with plant- 
ing on a steep mountain slope where 
all the work must be done by hoe and 
hand In many places with rich but 
very locky soils the modern gang plow 
cannot work successfully, whereas 
the old “ Egyptian plow ” made of a 
crooked stick with a steel point can 
run along and scratch the surface 
enough to loosen the soil, On the 
other hand it was not until the intro- 
duction of the much easier-pulling 
steel plow that the piaines of North 
Ameiica could be broken wnth any de- 
gree of success Climate perhaps 
more than any other factor is in- 
fluential in limiting the types of ma- 
chines or causing new types to be 
developed In moist regions where 
autumn rains come often and some- 
times are accompanied by high winds, 
the binder may be used successfully, 
but the combine is eliminated (p 177). 
This IS due to the necessity for the 
grain to be completely ripe befoie a 
combine can cut and thresh it, whereas 
a binder can cut the grain and it can 
be left for a while in the shock to get 
in a condition suitable for threshing 
The difficulty of waiting for the grain 
to completely lipen and diy out is that 
in the meantime a rain accompanied 
by a heavy wdnd might break down 
the grain, in which event much giain 
would be lost Great difficulty is ex- 
perienced in humid tropical lands be- 
cause of the rapid destruction of iron 
implements through rusting 
Why the United States Leads the 


World in the Production of Agricul- 
tural Machinery. “ Necessity is the 
mothei of invention.” In the United 
States, where laboi w^as scaice and a 
demand for out food products great, 
w'e had to figure out some way to pro- 
duce moie food without the use of 
more men. The way we solved the 
pioblem was by inventing and perfect- 
ing agricultural machinery and using 
hoise and ti actor power (p. 201). 

That was 1 eason enough for a start, 
but many other conditions make the 
United States lead the world in both 
quantity and quality of product 
Here in Ameiica thousands of square 
miles of level land excellently suited 
to the use of machinery furnished a 
great laboratory for experimentation 
and at the same time made possible 
the financing of the gi eat manufactur- 
ing enterprises. Nowhere in the world 
could the simple machines of early 
days be used more successfully than 
here on our level, almost stoneless, 
prairies. Nowheie else was soil so ex- 
cellent and profits so high. The de- 
mand for our grain and the resulting 
gieat profits for the farmers supplied 
the money for the great quantities of 
machinery constantly being improved 
Nowhere in the world are there such 
quantities of iron and coal as in 
America and these minerals aie the 
very life of the machinery industiy 
(p. 319)- 

In contrast with the great success 
of the United States why did Great 
Britain fail to become a leader in the 
agiicultural machinery field? It had 
the advantage of an earlier start than 
the United States, it had great quan- 
tities of iron and coal, and it had 
excellently trained factory workers. 
However, it lacked both the great 
home demand and the great labora- 
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loiy foi experimentation. In England 
fields and farms wei e small, labor was 
plentiful, and the demand foi imple- 
ments was so small that the great cost 
of pioduction and experimentation 
could not be caiiied on. 

Geographic and Economic Bases for 
the Localization of the Industry in the 
Middle West The agricultural imple- 
ment industry had its beginning in 
New York State, but the center of im- 
portance soon shifted to the Middle 



Fig 29s The figuies in the states 
represent the percentage of our total 
production of agricultural implements 
(the figure in California should be 3 in- 
stead of 8) The states with numbers 
make 98 pei cent of our total Why do 
California and New York make so many 
implements? Explain why the Ontario 
peninsula and the St Lawrence lowlands 
have most of Canada’s implement-manu- 
factunng centers, 

West. Today Illinois produces over 
half of the total agricultural ma- 
chinery manufactured in the United 
States. The agricultural implements 
belt (Fig. 29s), comprising all or parts 
of Illinois, Wisconsin, Indiana, Min- 
nesota, Ohio, Michigan, Iowa, Ken- 
tucky, and Missouri, produces 86 per 
cent of all farm machinery manufac- 
tured in the United States. California 
is an impoitant producer because it is 
the center for the west coast region so 
far removed from the central region 
as to make freight rates on the bulky 
product almost prohibitive. New 


Yoik IS also important largely be- 
cause of the advantage of an early 
Start in the industry. 

But the reasons for the great success 
of the Middle West as a pioducer of 
agricultural machinery are almost 
synonymous with the leasons foi the 
success of the United States as the 
world’s greatest producer (Fig 296). 
This was the legion wheie vast area, 
feitile level land, and paucity of laboi 
cried out for help to do the woik of 
the farmei. This was Amei lea’s great 
laboratory wheie nature beckoned 
and made conditions so favorable that 
early inventors were not discouraged. 
This was the place where all people 
were interested in machinery to such 
an extent that they were willing to 
spend millions of dollars foi it. Con- 
ditions for manufactuiing were ex- 
cellent because iron, coal, and lumber 
were near at hand and freight rates on 
them were favorable Bulky products 
such as these are most economically 
produced and marketed near the con- 
suming region. With factories in the 
consuming area, if a part of a machine 
broke or wore out, an intei changeable 
part could be obtained quickly and 
cheaply. 

International Trade in Agricultural 
Machinery. The United States exports 
more agricultural machinery than all 
other countiies of the world combined. 
A government official summed up the 
situation well when he said, “ In pop- 
ulaiity, American implements excel 
all others in nearly every country of 
the world, and where European-made 
implements are sold in preference to 
the American, it is generally on a price 
rather than a quality basis. The high 
esteem in which American implements 
are hold is indicated by the fact that 
nearly one-third (over 40 per cent in 
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international Harvester Compan3’ has trade connections to all parts ot the world the scientihc development ot agricultural implements 
has given the farmers of this country and of foreign countries machines that perform efiiciently and economically the tasks of plowing 
plantmg, culti\atmg, spraying, and harvesting our great crops like corn wheat cotton, potatoes and others Make a list oi the crops still 
produced chieflj' by hand methods in the tropics and m monsoon lands 
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1930) of the total exports aie shipped in number of types of machines from 

to Europe, the most competitive of over 2100 in 1914 to 255 in 1926 also 

our foreign inaikets and the one makes possible the use of standard 

where Ameiican implements encounter interchangeable parts This is an im- 

gieatest rivalry from the products of portant item, foi bioken paits can 

European maniifactuie ” Mass pio- now be leplaced quickly at a cost 

diiction for our great home market much lower than would otherwise 

combined with efficient methods and have been the case 
the great den ease in numbei of types Ten countries of the world, headed 
of machines makes the cost of each by Russia, Canada, and Argentina, 

machine relatively low The decrease take 87 per cent of our total exports. 

EXERCISES 

1 (a) Explain how man fir^^t be- uses in raising his coin crop and har- 

gan to use implements (/;) What im- vesting it, (r) his hay crop (d) Do 

plements were used befoie 1800 to plant the same for the wheat fanner of Kan- 

and harvest Cl ops ^ sas, (c) the cotton farmer of western 

2 (a) Outline the development of Texas 

the agricultural implements used in 5 List the conditions that explain 
planting and hai vesting wheat and our leadership m the production of agii- 

ccirn (b) How did the change m ma- cultural implements 

chines cause a change in the type of 6 Explain fully why 86 per cent of 

power^ (c) What are the chief values the agricultural implements are made 

in the use of agricultural machinery? in the Middle West. 

3 Why' do the Chinese use little 7 (a) Why does the United States 

faim machinery (p 141)? export more agncultuial implements 

4 (a) How is the use of farm ma- than all other countiies combined? (6) 

chmeiy related to geogiaphic condi- Why does western Europe take so many 

lions? (b) Make a list ol the imple- implements? (c) What other counli les 

inents the corn-belt farmer of Illinois aie impoitant buyers? 

READINGS ' 

" Statistics ” — Biennial Census of “ The McCormick Woi ks ” — 50 . 

Manufacturing — Manufactuie and “Effects of iMachmeiy on Wheat Pio- 

Sale of Farm Equipment — United duction ” — 24 , pp 30-34, 106 

States Department of Commerce (1927), pp 692-097 

TOPICS FOR INVESTIG.\TION AND REPORT 
“ Factors in Location of Agricultural Im- plement Plants ” — Text, 23 , pp. 

587-593 

§ III — INDUSTRIAL MACHINERY AND SUPPLIES 

The manufactui e of machinery is a pend upon machines The value of all 
very important phase of our industrial machinery made in the United States 
development since many industries de- annually is neaily three times as great 
3 Numbers and letteis refer to Selected Reteiences on pages 420-424 
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as the value of automobiles and parts. 
Two classes, electiical machinery and 
foundry and machine shop products, 
have a value almost as great as that 
for automobiles 

The making of machineij for use in 
factories represents a second stage m 
mdustiy, the fiist stage is the growth 
of the mdustiy which uses the ma- 
chines thus pioviding a market foi 
them The manufacture of heavy 
machinery has tended to develop close 
to the industry using the machinery 
Massachusetts and eastern Pennsyl- 
vania respectively manufacture espe- 
cially cotton textile machinery and 
woolen textile machines, Colorado 
and western Pennsylvania make min- 
ing machinery and tools, the southern 
states specialize in making cotton 
gins and oil presses, and Michigan, 
Ohio, and southern New England fab- 
ricate machine tools The source of 
raw materials, power, labor, and trans- 
portation are all impoitant, but tech- 
nical skill and a laboratory in which 
to try out and perfect the machines 
are essential Also improvements in 
machines are likely to be invented by 
persons watching them work and re- 
pairing them. 

The six maps here presented bring 
out in a striking way the relation of 
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Fig 297. Account for the concentra- 
tion of railroad repair work in the manu- 
facturing region of northeastern United 
States. 


the above factors to the distribution 
of machine manufacturing. 

Railroad Repair Work. Of these 
types of manufacture, the most gen- 
erally distributed is railroad lepair 
work, both electric and steam (Fig 
297) , Compaie this map with the dis- 
tnbution of population and you will 
notice that a closer correspondence to 
population is represented in this in- 
dustry than in any other machine 
industiy Also, it lesembles the rail- 
road map The gieat railroads place 
their repair shops near the middle 
point 01 ends of their lines. Even so, 
the manufacturing region of north- 
eastern United States has nearly three- 
fourths of this work It has the iron 
and steel, the chief railway network, 
the great tonnage of freight, and the 
dense population The value of the 
repair woik on old cars is four times 
the value of new cais made 



Fig 298 Two states, with great iron 
and steel industries, ample labor supply, 
large railway net, great terminal points 
and rail connections make nearly half of 
our railway cars Together Maryland, 
Virginia, West Virginia, North Carolina, 
and South Carolina make 7 per cent of 
the cars, California, Oregon, and Wash- 
ington 4 per cent. 

Railroad Cars. In contrast to a 
general distribution of railroad repair 
work is the concentration in the manu- 
facture of railroad cais (Fig. 298) 
The four leading states manufacture 
71 per cent of the railway cars of the 
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countiy An early start, ample iron 
and steel, location at great lailway 
termini, and easy connections with the 
chief lines are factors accounting foi 
this distribution of manufacturing 
Illinois, with the Chicago metropoli- 
tan district, leads, having the laigest 
car factoiies in the world at Pullman, 
devoted to the manufacture of parlor 
and sleeping cais, St Louis, the gieat 
lailroad center for the southwest, 
ranks high. 

Foundry and Machine Shop Prod- 
ucts. The work done in foundries and 
machine shops is one of oui chief 
mdustiies, having an annual value 
greater than the manufactuie of agri- 
cultural implements, textile machin- 
ery, machine tools, railroad cars, and 
railroad car repairs Foundries cast 
metals into various shapes, while ma- 
chine shops with power machineiy 
cut and shape metals into many prod- 
ucts They aie needed in most dis- 
tricts since both do odd jobs of repair 



Fig 299 Foundries, according to the 
census, are plants in which metals are 
cast into various shapes, and machine 
shops are those m which tools cut and 
shape many metal products. The states 
with no dots have plants of this type, 
but they aie small and manufactuie less 
than I per cent of our total 

and manufacture many articles used 
locally (Fig. 299). Yet there is a con- 
centration in the states from Illinois 
to Massachusetts. Why? 

Machine Tools and Accessories. 


More concentiated than that of the 
other products is the manufacture of 
machine tools and accessories (Fig 
^00) This industry is concentiated 



Fig 300 Machine tools embrace 
power-driven machines which use a tool 
foi work on metals, accessories embrace 
twist drills, reamers, cutters, taps, dies 
etc Explain why the industry should 
be so impoitant m Connecticut, Michigan, 
and Ohio, Ohio has 25 per cent of the 
total. Connecticut 9 per cent and Massa- 
chusetts 8 s per cent 

in important manufacturing regions 
that make large amounts of machin- 
ery. Machine tools are really basic 
to modem manufacturing; by them 
wood, metals, and steel are shaped by 
simple mechanical processes Plan- 
ing, boring, turning, and slotting tools 
simply perform complicated work for 
houis with little attention from the 
opeiator. Steel or brass lods or wire 
fed into a machine in huge rolls come 
out as bolts, nuts, screws, or nails by 
the barrelful, each article a duplicate 
of the other of its kind The lower 
lake region, southern New England, 
and New York are the leading dis- 
tricts. This industry is less dependent 
upon raw materials and more de- 
pendent upon a maiket and upon the 
skill and technical knowledge of the 
workers. 

Electrical Machinery. The making 
of electrical machineiy is even more 
concentrated in northeastern United 
States (Fig. 301). Electrical ma- 
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Fig 301 This map represents the 
factories that make machinerj, apparatus, 
and' supplies used to generate stoie, 
transmit, and use electrical energy Six 
states make nearly four-fitths of the total 

chines, are complicated, though fauly 
light, and lequire much skill and a 
lelatively small amount of taw mate- 
rial and fuel. The districts that 
started this new industiy have, through 
scientific expeiimentation, made and 
developed most of the improvements 
They ate made near regions of gieat 


watei power development wheie a 
laige use of electricity is also possible 
Textile Machinery Early textile 
manufacturing legions developed the 
textile machinery industry (Fig 302) 
They show the value of an eaily start, 
a highly skilled laboi supply, a labo- 
latoiy foi testing the machines, and a 
neaiby maiket 



Fig 302 Southern New England and 
eastern Pennsjlvania manufacture four- 
fifths of our textile machincr>'. Massachu- 
setts has 33 per cent and Connecticut 6 s 


EXERCISES 


r List sepal ately the different fac- 
tors that account for the distubution of 
the manufacturing industries shown 111 
the pieceding six maps. 

2, (fl) Summarize the factors that 


account for the concentration of. these 
industries m northeastern United 
States (b) Compaie those with the 
factors accounting foi the distubution 
of agricultural implement manufacture. 


TIVO EXTRA LESSONS 


I If you live in a city with a plant of 
one of the above industries, arrange a 
field trip to study it Obtain informa- 
tion on the sources of raw materials and 
fuel, and on the relation of labor, trans- 
portation, and market to the industry 

II “ The shipbuilding industry of 
the United States ” Obtain statistics of 
manufacturing from the Census of 
Manufacturing and make a map show- 


ing distribution, explain the concentra- 
tion in three regions and the dominance 
ot the Atlantic seaboard References. 

“ Shipbuilding on the Great Lakes ” — 
B, 'VI (1908 1, 255-261 “Shipbuild- 
ing in the United States ” — B, XV 
(i9i7)> 251-258, B, XVI (1918) 
349-350 C, XXXIV (1918), 212- 
229, 23, pp 606-613. 
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SLAUGHTERING AND MEAT PACKING 


Butchering on the Farm. On a cer- 
lain morning eaily in November, the 
first light appeals in the window of 
the house on a huge wheat farm in 
North Dakota The weathei is cleai 
and cold, foretelling an excellent day 
foi butchering the fourteen hogs and 
one steer that are to become part of 
the farmer’s meat supply for the com- 
ing year These animals are sleek and 
fat, the best of the herd A portion of 
the bam is cleaned for scalding, scrap- 
ing, and lemoving the entiails. The 
farmei starts a file near the bain under 
a huge 11 on kettle filled with water for 
scalding 

Seveial neiglibois arrive and the 
butclieimg staits By six o’clock the 
hogs are killed, scraped, and cut in 
half After a hearty bieakfast the 
meat is cut, the fat trimmings are 
made into little squares, and then 
lendeied into laid in a huge iron ket- 
tle out of doors, the lean trimmings 
aie giound for sausage, the heads 
cooked for head cheese, small intes- 
tines and stomachs cleaned for sausage 
and head cheese containeis, tongues 
and feet cooked for pickling, and the 
blood piepared for blood sausage. 
Only bones, hair, and entrails aie 
wasted The women help with the 
meat cutting and prepaie the meals 
for the workers Late in the evening, 
after the butciieiing is finished, all eat 
a heaity meal and the neighbors go 
home, each taking a little meat and 
sausage. Although the main part of 


the work is finished in a day, several 
days pass before the fanner and his 
wife aie rested and have things lim- 
ning normally again Soon another 
farmei butchers and again the neigh- 
bors tuin out to help 

The f aimer’s family and his help 
have an ample supply of fiesh meat 
until spring The meat is put m a 
meat house and kept cool during the 
wintei In the spring the remaining 
flesh meat is salted, smoked, pickled, 
filed or preserved in lard Little fiesh 
meat, except chicken, is eaten by 
the farmer situated at a distance 
from town during the summei . Many 
farmers living near towns do not 
butcher for themselves but buy fiom 
the local butcher. 

The Local Butcher. The local 
butcher in the village buys hogs and 
cattle fiom the farmers He slaugh- 
ters eveiy othei day in a shack-hke 
building located near town, and if pos- 
sible on a small stream Often waste 
materials are thrown out and dogs and 
rats eat them. At times the slaughter 
house is on the butcher’s farm where 
he has pasture, room, and feed. He 
may raise some of his own stock, keep 
pigs to act as scavengers, thus turning 
part of the waste products of the ani- 
mals into use The butcher’s market 
is entirely local In winter he puts up 
enough ice to keep his butcher shop 
supplied for the whole year unless, as 
is often the case in later years, he has 
electric refiigeration. Throughout 



371 


SLUICJl 1 hRIi\(i AND MfAT PACKING 



Courtesy of Loui'^ R Bostwick 

Union Stockyards, Omaha, Nebraska 


Fig 303 A great slaughtering and packing center and a large transshipment point 
for stock from the Great Plains to the corn belt. The packing plants adjoin the 
stockyards 


the Middle West and South many vil- 
lages have a local butcher. 

The Meat-Packmg Industry of the 
United States. With the concentra- 
tion of population in certain sec- 
tions and the concentiation of cattle 
and hog production in other sections, 
the shipment of meat from regions 
of production to regions of con- 
sumption became necessary (p. 72), 
There were two methods of ship- 
ment — either live animals 01 dressed 
meat. Before refrigeration animals 
were shipped to local butchers or 
packers, but later animals were 
slaughtered in large centeis and sent 
to the consumers (Fig. 303) Whereas 
the local butcher in the slaughtering 
of a pig does all the work himself, in 
the huge packing plants a hundred 
people are involved in butchering one 
hog. In the large packing plants sani- 


tary conditions are maintained under 
the diiection of government inspectors 
who examine the meat from the time 
the animals arrive at the stockyards 
until they are cut up. Nothing is 
wasted As a local butcher once said 
when speaking of the keen competi- 
tion of the packers, “ They can use 
every part of the hog except his 
squeal.” The large packer ships to all 
parts of the United States and markets 
his product through branch houses. 

Westward Movement of the Packing 
Industry. The first packing industry 
developed as early as 1662 in Spring- 
field, Massachusetts. The meat was 
sent to market in Boston apd much 
continued on to the West Indies. The 
Dutch in New York and settlers in 
Pennsylvania and Virginia also de- 
veloped local centers. The packing 
industry followed the migration of 
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Slaughtering and Packing Centers 


Fig 304. The numbers on the maps show the rank of different centers in the 
leceipts of livestock C, Chicago; 0 , Omaha, K C, Kansas City, Missouri, St P., 
South St Paul, S L , East St Louis, J C , Jersey City, S J , St Joseph, P , Pittsburgh, 
F , Fort Worth , B , Buffalo ; Ba , Baltimore ; I , Indianapolis , Ci , Cincinnati ; S. C , Sioux 
City, Og, Ogden; D , Denver, M , Milwaukee. Pick out different centers and explain 
their rank — Ogden, Buffalo, etc. 

Note the relation of the receipts of cattle to the com belt, to the grazing lands of 
western United States, and to the market areas for meats (page 72). Compare the maps 
page 202 and the one of receipts of swine Explain the distiibution of the centers for the 
receipt of sheep and lambs. 
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population westward By iSi8 Cin- 
cinnati had Become the gieatest meat- 
packing center in the country Ohio, 
Kentucky, and Tennessee remained 
the dominant section until after the 
Civil "Wat Plentiful supply of cheap 
land for cattle and laige quantities of 
nuts, beines, loots, and corn foi hogs 
made stock raising easy As people 
moved westward the industry devel- 
oped in Indianapolis, East St Louis, 
Chicago, Kansas City. Omaha, Sioux 
City, St Paul, and Foit Woith 
(p 37^) Rail facilities and othei 
advantages soon gave Chicago an op- 
portunity to suipass all other centers 
(Fig. 304) 

The Growth of the Industry in the 
Middle West. In the early meat- 
packing industiy hogs were the chief 
animal packed, while beef lemained 
almost entirely an industiy handled 
by the local butcheis who sold fresh 
meat For the pioneer, the hog is the 
meat animal par excellence It eats 
anything fiom nuts and roots to table 
waste from the house It thiives on 
corn, the ideal pioneei crop The hog 
reproduces lapidly and the pigs attain 
full growth in less than a year A hog 
can take care of itself against such 
enemies as snakes, wolves, and dogs 
A large portion of the hog is edible and 
because of his moderate size is easy 
to butcher by the individual faimei 
Among its greatest assets to the 
farmer as well as to the packer is the 
hog’s suitability foi preservation in 
many forms that can be shipped long 
distances to consumers This was not 
true in the early days in the case of 
beef. 

As pork packing eaily represented 
the major portion of meat packing, it 
is logical that the industry should 
glow up m the com belt where most 


of the hogs aie raised With this eaily 
start and the later development of 
beef packing, the principal packing 
plants aie between the gieat producing 
and consuming centers It wms more 
piactical to ship diessed meat than 
livestock because of the lighter weight 
of the diessed animal and the smallei 
loss due to the stiain of a long haul on 
live cattle and hogs If stock weie 
dmen to market the loss W'as even 
greatei and the meat pooler The in- 
ti oduction of refiigeration cais by the 
Chicago packeis solved the big diffi- 
culty of getting the dressed meat to 
the maiket in good condition 
The large local markets, such as 
Chicago, helped to absorb meats diffi- 
cult to pack, such as spare iibs and 
backbones Chicago and othei cities 
became lailioad centeis and hence had 
excellent facilities foi getting the live- 
stock and shipping the meats Corn- 
fed beef fiom the western packeis w'as 
much superior to the eastern beef, 
which W'as often made fiom old daiiy 
COW'S The firm, tasty flesh of the 
corn-fed hog surpassed that of the 
waste-fed eastern hog The western 
pioneeis w'ere gi eater meat eateis than 
their eastern cousins because they 
lived more actively out of doois and 
because fish w'eie not as easily ob- 
tained as on the seaboard 
The cool climate of the northern 
section was more favorable for an in- 
dustiy of this natuie than was the 
region farther south because of ease 
of handling meat in the cold seasons 
and ability to secure ice in winter to 
be used in the summer. The growth 
of large plants in the West was furthei 
accentuated by the utilization of by- 
products to increase the piofits of the 
organizations Perhaps it would not 
be fair to leave out of consideration 
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the great pioneers of this section whose 
foresight guided these enterpnses to 
gieat impoitance Swift, Aimour, and 
IMoius, as well as Edward and Michael 
Cudahy, ai e men whose active pioneer 
work made them captains of what was 
for a long time America’s leading in- 
dustiy 

In spite of many advantages, the 
eai ly mid-west packer had many grave 
problems to solve Among these was 
the difficulty of overcoming the local 
butchei’s objections to his slaiightei- 
ing beef which up to this time had 
been entirely m the hands of the local 
butchei. The local meat markets le- 
fused to handle the packer’s beef, tell- 
ing eustein customers that western 
meat was mfeiioi They even went 
so far as to get laws passed which 
made it impossible for the westerner 
to ship beef to ceitain sections for sale 
To overcome this opposition Swift 
took into paitnership the leading 
butchei s of most of the laige consum- 
ing centers Armour established 
blanch houses in the laiger centers to 
meet the same problem. Later Swift 
adopted branch houses The con- 
sumer soon learned that westein beef 
was excellent 

A second problem was the opposi- 
tion of the railroads Since a dressed 
animal weighs only from ss 1° 7° P^*-' 
cent as much as a live animal and 
since the railroads were paid for trans- 
portation by the pound, they stood to 
lose a tremendous volume of business. 
The packers overcame the difficulty 
by paying a higher freight rate on 
dressed meat Then the refrigerator 
car problem arose, the railroads le- 
fusing to build cars for such a spe- 
cialized trade, .so the packers built 
their own cars and not only shipped 
meat in them but used them profit- 


ably for canying hesh liuit and vege- 
tables. 

Even aftei these adjustments to es- 
tablish the packing industry, there 
were still other pioblems to be solved. 
The fluctuation of the demands of 
consuming centers caused by sudden 
hot spells of weathei, leturn of fishing 
fleets, and opening of game seasons, 
required careful adjustment of pur- 
chases of live animals to possible sales. 
The opposition of the people to what 
they called the packing trusts caused 
a good deal of trouble Finally the 
tianstei of much foreign trade to Ar- 
gentina has caused considerable loss 
to the industry 

The Story of Meat from Ranch to 
Retailer. For two full years the 
rancher giazes his animals on the open 
range (pp 70 and 72). They are 
nevei fat but as long as they have 
plenty of feed to make them grow, the 
coin-belt farmei is satisfied to buy 
them, for he can put fat on a healthy 
steer much more rapidly and at much 
less cost, feeding him coin, than can 
the lanchei feeding him hay The 
meat from corn-fed cattle is better 
than any othei kind So in the sum- 
mer or early autumn the corn-belt 



A Herd of Hereford Steers 


Fig 305 Hogs and cattle are fattened 
on corn, thousands of cattle from the 
Great Plains aie brought into the corn 
belt for fattening, nearly two-thirds of 
our corn crop is fed to bogs and cattle 
Cities in the com belt are the great 
slaughtering centers of the countiy 
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^ nrih^k hujt-ViitO 

Afrial View or Ode\sf Bxcon Fvctory, Denmark 

Fro 306 Explain whx the little countiy of Denmark leads the world in the export 
of bacon 


fai mer buys cattle from the West He 
also laises or buys a number of hogs 
for feeding with the cattle (p 203) 
By Febmary or V larch the cattle and 
hogs are fat and 1 eady for the market 
(Fig 305) They are shipped to one 
of the cential markets such as Chicago 
where they aie immediately examined 
by government inspectors to see that 
they are free from disease. Buyers 
for the packing plants then pick out 
the animals they want. 

The animals are driven into the 
packing plant, slaughtered, and pre- 
pared for canning, cuiing, or sent to 
the refiigerator to be chilled and await 
shipment. Fast through tiains of re- 
frigerator cais distribute the meat to 
the branch houses of the company 
From these branch houses local trains 
or trucks deliver the meat to the local 
markets. In this way even the small 
meat markets can get a regular supply 
of fresh meats for their customers. 
The efficiency of the great packing 


companies in prepai ing and delivering 
meats and the wide use of automobiles 
have caused thousands of fanners to 
cease killing their own meat supply 
and to buy as they need from the local 
village markets 

Meat Packing in Other Lands. Re- 
view the conditions favoring the graz- 
ing of beef cattle and mutton sheep in 
southern South America (pp. 74 f . and 
76 f ) In spite of the excellent physi- 
cal conditions in this region, prac- 
tically no meat was shipped to the 
world markets until after the intro- 
duction of the refiigeiator ships in 
1877. What products came fiom this 
region before that date? The intro- 
duction of refrigeration caused the 
building of several huge packing 
plants, equipped with modern conven- 
iences on the coast or rivers from 
southern Brazil to Patagonia. Fat 
steers move only a short distance by 
rail to packing plants. After the ani- 
mals are killed as they enter the plant, 



the carcasses do not stop moving until 
they are earned on an endless belt 
into the cold stoiage room of a gieat 
steamship that transpoits them to 
northwestein Em ope 

Although physical conditions favoi 
the pioduction of hogs, few are packed 
because of (i) lack of demand for 
pork by Aigentine consumers, (2) 
necessity for expensive woven fences, 
(3) greater amount of labor required 
to care for hogs in this region where 
labor is not plentiful, and (4) many 
swine diseases in a new legion. 

Review the conditions favoi ing the 
grazing of cattle and sheep in Aus- 
tralia and New Zealand (pp 77 f and 
79). In addition to these a high class 
of people, modern slaughtering and 
refrigerating plants, and commeicial 
ties with the British Empire cause 
these areas to lank high in the meat 
trade of the world. 

Because of excellent physical con- 
ditions, cheap pioduction, excellent 
stock, and neainess to the sea Argen- 
tina, Uruguay, and south Brazil are 


able to supply nearly two-thii ds of the 
world’s export of beef, most of whrch 
ts consumed rn the United Kingdom 
and west central Euiope The supe- 
rior physical conditions for sheep 
raising in New Zealand enable that 
countiy to furnish one-half of the 
woild supply of mutton, whereas Ar- 
gentina supplies one-fourth of it. 
Most of the mutton export goes to the 
United Kingdom and Fiance 
Although the United States pro- 
duces two-lhiids of the com of the 
world, she exports veiy little Foity- 
one per cent of the com crop is fed 
to hogs which means that the United 
States far outranks any other coun- 
tiy of the world in hog production 
(p 202). As a lesult the United 
States leads in the export of pork from 
the lard type hogs Denmark and the 
Netherlands supplement their dairy- 
ing by producing hogs of the bacon 
type which do best on skim milk as 
part of their diet (Fig. 306). United 
Kingdom and Germany aie the major 
pork markets of the world. 


EXERCISES 


1. (a) What reasons can you give for 
many farmers killing their own meat? 
(6) Why do so many villages have a 
local butchei ? 

2. Why did meat packing stait in the 
eastern states and then migrate west- 
ward? 

3. (a) List several factors to explain 
why meat packing is most important in 
the corn belt, {b) Why is Chicago the 
leading packing center in the world? 


4. (o) Explain why southeastern 
South America ships nearly two-thirds 
of the beef exports of the woild (b) 
Wliy do New Zealand, Australia, and 
Argentina togethei supply nearly 90 per 
cent of the woild’s exports of mutton? 
(c) Why does the United States lead the 
world in the expoit of poik products? 

5. Explain why northwest Europe im- 
ports most of the world’s exports of 
meats. 


TWO EXTRA LESSONS 


I. “ Sugar Refining in the United 

States” — 12 , pp. 12X-X23; 90 , 

Chapter XI; 20 , II, Chapter V; 41 , 
PP- 55-69. 

II . “ Floni Milling ui tlie United 


States ” — From the census obtain 
figures on flour milling and make a 
map showing with dots by states the 
percentage of our total production; 
explain the distribution of flour mill- 
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iiiK—l, pp ^22-324 3 , pp nr- 

128, 7 , 1 , Chapter XXXII, 9 , pp 37- 
43, 12 , p 244, 13 , pp 53 - 59 , 20 , II, 


Chapter Ml, A, HI (ig2j), 391- 
396. A, VIII (1932), Si-93, 24 , pp 
29, 49 


RLADIXGS' 


“ The Ideat-Packin/? Industry ” — B, 
XXVI I1927), 342 - 35 °, 77 , Chap- 
ter XII, 87 , pp 303-309, 12 , pp 
247-257 

“ Slaughtetins: ot Cattle, Hogs, .nid 
Sheep ’ — 9 , C'haptei s X, XT, and 
XTI 

“ A Modem Packing Plant ” — 31 ; 20 , 


II, Chaptei X, 9 , Chaptei X, 21 , 

III, pp 99-123 

‘‘Hog Pioduction and IMarketing ’’ — 
106 (1922), pp i8t ff (ad\ancedand 
technical ) 

” Our Beef Supply ” — 106 (1921), pp 
227 ff 


TOPICS FOR IXVKSTIGVnOX AXIJ RLPORT 


Why Chicago is the World's Largest 
Meat Packei " — 1 , 25-32, 9 , Chap- 
ter X, 77 , pp 262-272 
The Westward Movement of the 
Slaughtering Industry — 77 , Chap- 
ter XT, 106 (1922), pp 186-192, 
106 ( 1921), pp 232-239 


“Modem Methods of Maiketing Beef 
Cattle " — 106 (1921), pp 277-290. 
“ Grades of Beef-meat " — 106 ( 1921), 
pp 308-312 

“Trends m Consumption of Beef’ — 
106 (1921), pp 312-317, 23 , pp. 
159-161 , 24 , pp 173-187 


1 Numbers and letteis relei to Selected Rcfciences on pages 420-424 
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Fig 307 Thl, Greai Textile Mills along the Merrimac Ri\xr, Manchester, 

New Hampshire 


CHAPTER XXXVl 
THE TEXTILE INDUSTRIES 


From early times peoples in eveiy 
continent made clothing fiom various 
fibers In eastern Asia, silk and cot- 
ton were used, in India, cotton, in 
western Asia, wool and linen , in 
Egypt, linen and cotton, in Europe, 
wool and linen, and later silks and 
cotton , in the Americas, wool and cot- 
ton. The fiber to be spun was held on 
a distaff and the thread twisted by 
hand and wound on a spindle. The 
spinning wheel was used in eastern 
Asia and in several parts of Europe as 
eaily as the fifteenth century and was 
later taken to many regions by Euro- 
pean colonists The thread was woven 
into cloth in hand looms in the homes. 
Some workers were spinners and 
otheis weaveis. By the middle of 
the eighteenth century spinning and 


weaving were household industiies 
thioughout the Western world This 
method is still used by many primi- 
tive peoples, but most of our textiles 
today are made in large modern fac- 
tories (Fig. 307). 

The great change fiom hand-made 
textiles to machine-made fabncs de- 
veloped fiist in England because of a 
number of factors The insulaiity of 
England permitted a long peaceful 
development duiing the Middle Ages 
when much of Euiope was involved 
in wars. Freedom from wai caused 
many artisans, merchants, and weav- 
ers to migrate from the mainland and 
settle in England. Excellent ports 
favored early maritime development 
and the expansion of the English into 
new lands. 
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The cool damp climate and lough 
"taking lands of western England 
favored the laismg of sheep The 
people needed w'aim clothing With 
peace, much wool, and time for manu- 
facturing, these people made clothes 
foi them''elves and fot eastern Eng- 
land With the development of com- 
inei ce they were able to export cloth- 
ing to othei lands With a growing 
market they improved theii methods 
and invented machines to increase 
production, At first the spinners and 
weavers worked m their own homes , 
later several hand looms were put in 
one room and weavers came in to use 
them 

Under these conditions the English 
made many inventions that changed 
the manufacturing of textiles. First 
came the “fly shuttle” (1738) which 
made it possible to weave wider cloth 
and do it more quickly This created 
a demand for more thread Then 
came Hargi eaves’ carding machine 
(1760), and his spinning jenny (1764), 
the spinning jenny of Aikwright 
(1767) and Arkwright’s water-frame 


(1768), all speeding up the spinning 
piocess for coarse thread Then 
followed Ciompton’s mule spinner 
(1779) which produced a strong fine 
thread and could do more woik than 
a hundred ivorkers at the spinning 
wheel One invention led to another 
With these spinning machines the 
weavers could not keep up In 1783 
Cartwright invented the power loom 
run by water power and by the steam 
engine (invented by Watt in 1769) 
Spinning machines demanded weaving 
machines and these demanded more 
wool and cotton In 1789 Caitwiight 
iinpioved the wool combing ma- 
chines and in 1793 Whitney gave us 
the cotton gin This made cotton 
cheap To the preceding factors 
should be added the humid air of 
western England which decreased the 
breaking of threads, the large amount 
of pure water for washing and bleach- 
ing, and near by deposits of coal, iron, 
and salt beds to fully understand the 
gieat expansion in the manufacture of 
textiles by machines in the western 
part of England 


§ I — COTTON TEXTILE INDUSTRY OF THE UNITED STATES 


One of our leading manufacturing 
industries is the cotton textile indus- 
try which employs half, a million 
I workers in fifteen hundred cotton 
^ mills located in eastern United States 
(Fig 308). In this region two dis- 
tricts lead, southern New England 
and the sou them Appalachians. 

The Growth of the Cotton Textile 
Industry in Southern New England. 
Many factors favored the establish- 
ment and development of the cotton 
textile industiy of southern New Eng- 
land, 


An Early Start. Before the use of 
machinery, woolen and cotton textiles' 
were made by hand in New Englandi 
The wool was produced at home or| 
imported; the cotton came from th^* 
West Indies. England so zealously 
guarded its new machines that even 
the baggage of people leaving England 
was searched to prevent any plans of 
the machines fiom getting into a new 
country. Samuel Slater, a young man 
who had woiked with Arkwright, 
came to America He made the nia-j 
chines from memory and built a small’ 




Fig 308 Southern New England and the southern Appalachians have 94 per cent 
of our cotton spindles and consume 94 per cent of the cotton used in manufacturing in 
this country The dash line represents the border of the manufactuiing regions of east 
central North America States with crosses have less than one-half per cent 


factory m 1790 at Pawtucket, Rhode 
Island — the first factory in America 
to contain machines. The Revolu- 
tionary War, wars in Europe after 
1800, and the War of 1812 interfered 
with the commerce of New England 
merchants and made it difficult for oui 
people to obtain cotton goods from 
England This favored manufactur- 
ing in New England Slater’s experi- 
ments and those of others soon showed 
that New England had excellent 
conditions for the cotton textile 
mdustiy. 

Capital. Capital for new, small 
pnills’ with only a few spindles and 
'looms was obtained at fiist from mer- 
chants and seamen whose business was 
interfeied with by wais They had 
put consideiable sums into a single 
ifehipping venture before and had 
waited a long time for profits, so they 
were not afraid to risk investment in 
new cotton mills. Later the lich 
whaling industry supplied capital for 
the new mills and the profits were re- 
invested to further develop the indus- 
try By 1830 many merchants of Bos- 
ton and New London owned shares in 


cotton mills As the early mills were 
located in rural districts, they paid no 
municipal taxes foi decades and other 
taxes were low 

Labor. Poor farm land, long wuiteis 
of little faim labor, and stimulating 
climate caused the farmers and their 
women folks to develop home indus- 
tries These same conditions made 
them glad to obtain work m the new 
mills where, in the early days, two- 
thirds of the laborers were women 
who had already developed skill in 
spinning and weaving. The opening 
up of the Middle West after the Wai 
of 1812 and the completion of the Erie 
Canal in 1825 allowed foodstuffs to 
come in from the West and caused 
many New Englanders to give up 
farming and turn to the mills for 
woik After 1830 conditions in the 
LTnited Kingdom caused many Irish 
and others to seek work in New Eng- 
land mills. Later, French Canadians 
added excellent workers to the labor 
supply. Thus a supply of skilled la- 
borers was available at small wages 
for the cotton mills 

Water Power. The use of machin- 




THE TEXTILE INDUS J RlE.b 


3.SI 

ery in the mills required moie power 
than men or animals could supply 
Watei power sites, alieady widely used 
in southern New England for gust and 
sawmills, weie readily used by the 
new cotton mills Hundi eds of rapids 
and falls on the many small sti earns 
provided favoiable sites, foi the bed 
lock, bouldeis, and huge timbeis made 
their use fairly simple, as the early 
mills did not requne the use of huge 



Fin 309 The influence of water 
power and much pure water is strikingly 
shown by the location of the cotton mills 
in southern New England in 183O before 
steam power was introduced The many 
lakes and ponds afforded ample pure 
water for mills on streams for washing 
bleaching, and dyeing 

falls A small stieam in the country 
was an ideal site (Fig 309) The 
maximum flow of the sti earns came 
in spring and eaily summer during 
the period of gieatest activity in the 
mills However, the mills soon out- 
grew the small sites and huge mills 
W’ere built at large falls and at coastal 
points where coal was received by sea 
Also after 1850 many mills added 
steam power to supplement water 
power By 1880, 43 per cent of the 
power used in the New England cot- 
ton mills was steam powei and by 
1900 it was 66 per cent. 

Climate. A long winter season 


caused people to seek work in fac 
tones and the changeable climate 
stimulated them to work The fairly 
even distribution of precipitation 
throughout the year favoied the de- 
velopment of walei powei The high 
lelative humidity— m other words, 
the moist an — permitted the spin- 
ning and weaving of threads by ma- 
chines without much bieakmg This 
was especially important befoi e artifi- 
cial humidifieis weie installed Also, 
the cool changeable climate lequiied 
much clothing and thus insuied a good 
maiket 

Transportation and Market. A 
great extension of turnpikes and roads 
favored the building of mills on inland 
streams Numerous canals w^ere com- 
pleted, soon followed by many short 
laihvay lines In addition the entiic 
legion was near the sea, by which 
came the cotton and later the coal 
The lapid inciease in population in 
this countiy demanded moie and moic 
cotton textiles, while expoits steadily 
iiici eased 

The New England Cotton Textile 
Industry Today. Though the south- 
ern states now outrank New England 
in the number of spindles, the con- 
sumption of cotton, and the value of; 
cotton textiles manufactured, the cot- 
ton textile industry is still a leading 
one in XTw England Though hun- 
dreds of small mills have closed, then 
dams having fallen to pieces, and theii 
buildings having been burned ori 
wTecked, New England still has the' 
gieatest cotton mills and the largest! 
textile towns The change from direct 
w'ater power to steam power caused a 
concentration of the mills near the 
seaboaid Now the mills are chang- 
ing to electric powder, generated by 
W'ater 01 coal Electiic power is re- 





Fig 310 In the southern Appalachians the piedmont and the valley and ridge 
province have the greatest number of textile towns, the piedmont has nearly two-thirds 
of the total mill towns This map shows that the towns have rail transportation, most 
of the mills in them are located on or near streams 


.i-^iable, convenient, and economical A 
network of power lines covers New 
England, supplying three-fifths of the 
power used in the cotton textile indus- 
try of that section The chief advan- 
tage held by New England today m 
the cotton industiy lies in the skill of 
its laboreis and the experience gained 
thiough long yeais in the business. 
The goods are high-grade textiles and 
specialties — small wares, elastics, 
and mixed fabrics — whose value de- 
pends to a large extent upon the skill 
and labor required in making them 
The mills are near Boston, and New 
York, the chief centers for the dis- 
tribution of textiles to domestic and 
foreign markets, they are in one of 
the great regions of textile machinery 
manufacture (p. 372) 

I The Advantages for Cotton Manu- 
racturing in the Southern Appala- 
chians. In recent years the southern 
states have definitely passed New 


England in numbei of spindles, con- 
sumption of raw cotton, and value of 
cotton textiles 

Raw Cotton. In the inception and 
early development of the cotton indus- 
try in the southein Appalachians a 
supply of law cotton at hand was a 
distinct advantage. In the low-grade 
cheap goods of the early southern 
nulls, raw cotton represented a largei 
percentage of the cost of the finished 
article than was the case in the higher- 
grade textiles and specialties of the 
northern mills. As the industry de- 
veloped and improved the mills drew 
more of their cotton from the western 
cotton regions (p. 193) . Now they get 
nearly half their cotton from the re- 
gions in the western part of 'the cot- 
ton belt, and the freight rates on this 
cotton are about the same as those on 
cotton from Texas to New England 
However, much cotton is hauled by 
wagon and truck from the farms to 
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the doors of the mills in the southern 
Appalachians 

Power. The cotton mills of the 
southern Appalachians have cheap 
electric power geneiated by water oi 
coal, while some of them use direct 
water power The coal comes only a 
short distance from the middle and 
southern Appalachian coal fields (p 
326). Most of the mills lease electric 
cunent cheaply horn laige power 
companies that have connected the 
many waterfalls with super-powei 
systems and coveied the entiie region 
with a network of power lines Power 
development is favored by many 
sti earns with falls and lapids in their 
drop from the high lands to the coastal 
plain, and the legular flow of the 
streams as a result of faiily even dis- 
tiibution thiough the year of heavy 
precipitation (p, 189) Though the 
cost of power lepiesents only a small 
part of the cost of finished textiles, 
cheap power is essential to the gieat 
development of the southern mills 
' ’ Capital and Taxes. For the expan- 
sion of the industry capital has been 
plentiful. It has come from local 
sources, stockholdeis in the northern 
states, textile companies in New Eng- 
land that established branch plants, 
and from piofits of the southern mills. 
Cotton manufacturing is carried on in 
small villages or towns for the most 
part as it was in New England in the 
eaily days of the industry (Fig. 310) 
These small mills pay very small or 
no municipal taxes. Some of the large 
towns in order to attract cotton mills 
provided land at cheap prices and 
freed the company of municipal taxes 
from thirty-three to ninety-nine years. 
Here the mills have to carry a smaller 
portion of the total tax burden be- 
cause of more and bettei farm land 


in these states than in New England 
In ^Massachusetts in 1 ecent years taxes 
have amounted to 75 cents pei spin- 
dle. m the southern mills the taxes, 
on the aveiage, aie only a fraction of 
that 

Abundant and Cheap Labor. Be- 
fore the establishment ot mills in the 
South, people m the southern Ap- 
palachians spun and wove their tex- 
tiles by hand, as a few still do Thus 
thej' knew the process Until recently 
the southern mills in comparison to 
the mills in New England have en- 
joyed a differential of 30 per cent lu 
the cost of labor because of lower 
wages and longer woiking hours. Liv- 
ing in the mountains m rather poor 
farming country, the people have been 
glad to flock to the mill villages and 
towns for permanent work and bettei 
living conditions. Most of the heavy 
woik about the mills is done by col- 
01 ed laborers but the work in the | 
mills IS done by white workers 
Though they lack the skill of the New 
England laboiers, in the manufacture 
of coarse goods they are just as effi- 
cient as the makers of higher-grade 
textiles in New England mills 

The laborers can affoid to work for 
less wages than those of New England 
mills because of the low cost of living 
which IS due chiefly to climatic condi- 
tions The long growing season and 
nearness to sources of supply make it 
possible for a southern laborer to ob- 
tain his food for 20 per cent less than 
the worker in the large manufactunng 
towns in New England. As the win- 
ters are short and mild, he uses little 
fuel and needs less heavy, expensive 
clothing. Also many of the laborers 
live in company houses with garden 
spaces for eacli house and they pay on 
the average only half tlie rent thati 




Cowti-iy of CuUanay Mills 

Fig 31 1 Aerial View qv Callaway Mills, La Grange, Georgia 


laborers in New England have to pay 
( Fig. 3 1 X ) , As the cost of labor repre- , 
sents the chief item in the cost of ' 
finished cotton textiles, this difference ‘ 
has been the chief advantage of south- 
ern mills. 

' "^Transportation and Market. The 
region has a network of railways and. 
motor roads that serve all the mills.) 
The growing commercial centers of 
the South and New York serve as Ihd 


distributing points for an expanding 
market The region is neat the centei 
of population of the country, which is 
in Indiana. The region produces most 
of oui coarse-grade textiles and re- 
cently is bleaching, dyeing, and finish- 
ing many high-grade products. Cot- 
ton mills are expanding into the 
western part of the cotton belt. Moie 
will develop there and in the Ozark 
region. 


EXERCISES 


1. (a) Explain how textiles were 
made before the invention of machinery 
(6) Why did the change from hand- 
made to machine-made textiles first de- 
velop in England? (c) List the English 
inventions that aided the textile indus- 
try with the inventor, the date, and the 
process performed by the machine. 

2. (a) What two regions manufac- 
ture most of our cotton textiles? (b) 
What peicentage of our spindles and 
cotton consumption in manufacturing 
does New England have? (c) Outline 
in detail the conditions that favored the 


great development of cotton textile 
manufacturing in New England (d) 
What advantages has New England 
today? 

3. (a) What percentage of our cot- 
ton spindles and cotton consumption in 
manufacturing do the southern Appa- 
lachians have? ( 5 ) Outline in detail 
the advantages the southern Appala- 
chians have for manufacturing cotton 
textiles (c) Which region special- 
izes in high-grade goods? (d) Which 
makes most of our coarse-grade 
fabrics? 
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READINGS ' 


“Making Textiles by Piinutive Hand 
Methods ” — 85 , pp 144-148 
“ Histoiy of Cotton Manufacturing ” — 
4 , Chapter XIX, 77 , pp 288-308, 
23 , pp 516-521 

“ What Happens in a Cotton Mill ” — 
4 , Chapter XVIII, 25 , HI, Chaptei 
X, 7 , I, Chapter XVHI, 10 , Chaptei 
\T 

“ The Textile Industries in the United 
States” — B, XXVII (1928), 331- 
340, 20 , II, Chaptei XIH 
“ Cotton Manufactunng in New Eng- 


land ” — 4 , Chapter VI, 95 , pp 99- 
loi, 77 , pp 288-328, A, IV (1928), 
74-87, 64 (authoritative but diffi- 
cult), 12 , pp 286-289, 10 ) Chaptei 
V 

“Cotton Manufactunng in the South ” 
— 4 , Chapter VH, 1 , pp 74-77. 95 , 
pp 102-103, 77 , pp 329-364, A, IV 
(1928), 74-87, A, IV (1928), 232- 
240, B, XXVI (1927), i-ii, 12 , pp 
289-294, 78 (rather difficult lead- 
ing) , 59 , Chaptei VII 

“ Our hlarkets ” — 59 , pp 1 50 ff 


TOPICS FOR INVESTIGATION AND REPORT 


The Invention of Machines and the 
Development of the Textile Industry ” 
— 4 , pp i 64 -i 7 S> 77 , pp 288-291, 
23 , pp 516-519- 


The Extension of Cotton Manufactui- 
ing ” — 23 , pp 527-530, 59 , selected 
portions, especially Chapters 1 , HI, 
IV, VI and VII 


§11 — OTHER COTTON TEXTILE MANUFACTURING REGIONS 


Note on the cotton map (p 389) 
that most of the world's cotton is 
giown between 35° N and S latitude 
Figure 312 shows that two-thirds of 
the raw cotton is manufactured in re- 
gions noith of 35° N latitude Areas 
in Europe manufacture 41 pei cent, 
Japan 10 per cent, and New England 
and the northern portion of the south- 
ern Appalachians 15 per cent New 
England and European areas draw 
upon many regions for their cotton but 
the bulk of it comes fiom southern 
United States, Egypt, and Africa 
^P- 19s) Where does Russia get 
much of its cotton (p 391)^ 

Cotton Textile Manufacturing in 
Europe. Though Europe produces 
very little cotton, it uses in its factories 
41 per cent of the world’s supply and 
has three-fifths of the cotton spindles 
of the world (Fig. 313) 


Review the conditions which favored 
the early development of the textile in- 
dustry in western England (p 382) 
Today Lancashiie is the leading single 
textile region of the woild Formeily 
it made all grades of textiles, but now 
it specializes in high-grade textiles 
This legion early had a world-wide 
reputation It developed most of the 
textile machines and modern methods 
whence they spread to all the new re- 
gions Local conditions are especially 
favorable m this region (Fig 314). 
The many streams on the west flank of 
the Pennines provide numeious water 
power sites They provide from the 
sandstone and moorland areas of the 
Pennines the laige quantities of pure 
water needed in the bleaching, dyeing, 
printing, and finishing mills. The 
Lancashire coal fields to the north of 
Manchester supply excellent cheap fuel 


1 Numbers and letters refer to Selected References on pages 420-424 
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Fig 312 Europe and east central North America consume m their textile mills 
about 73 per cent of the raw cotton of the world Compare the percentage of world 
consumption of raw cotton m mills with the percentage of spindles in the United King- 
dom Explain the difference 


and by-products for bleaching and dye- 
ing The great salt deposits southwest 
of Manchester furnish chemicals tor 
bleaching, dj'eing, and finishing The 
humid air facilitates spinning and 
weaving The Manchester ship canal 
and the location on the west of Eng- 
land favors the leceipL of the raw 
cotton and the expoit of the finished 
products. The region has millions of 
skilled laborers and a great commei- 
cial organization that piomotes eveiy 
branch of the industry and has trade 
connections with all paits of the world 


Cotton manufacturing is one of the 
leading industries of the United 
Kingdom. 

Figure 3x5 shows that the mainland 
of Euiope has many cotton textile 
manufacturing distiicts scattered from 
the English Channel to Russia and 
fiom northern Italy and Spain to Swe- 
den and Finland All these areas, how- 
ever, have fewer spindles than the 
United Kingdom (p 389 : United King- 
dom 34 per cent of world’s spindles and 
mainland of Eui ope 2 9 per cent) . The 
mills in these aieas consume nearly 30 



Fig 313 Europe and east central North America have 84 per cent of the world’s 
cotton spindles Compare the percentage of world spindles in Japan with the percentage 
of raw cotton consumed m Japan, explain the difference 
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Cotton and Wooien Maxufacturtno Towns of Central England 

Fig 314 I, Cotton manufacturing towns 2 , Woolen manufacturing towns 3, 
Millstone gnt 4, Western border of soft water 5, Salt beds 6, Border of coal fields 
7, The Manchester Ship Canal Li, Liverpool M, Manchester L, Leeds H, Hull 
Several conditions favor the manufacture of cotton and wool in these regions Many small 
streams hung down soft water from the areas of millstone grit, the streams are used for 
power How do the following help the industry coal salt field, location near the Irish 
Sea, the Manchester Ship Canal, the moorlands of the Pennmes’ 


pet cent of the raw cotton of the world 
w'heieas those of the United Kingdom 
manufacture only 12 per cent. Mills 
manufacturing coarse goods use much 
more cotton per spindle than those 
making fine textiles. Many of the con- 
tinental areas produce coaise goods al- 
most entiiely while others produce the 
finest types of fabiics. Switzerland, 
France, and Belgium are especially 
noted "ftir their fine textiles and special- 
ties — laces, ribbons, hosiery, etc. 

Most of these areas have manufac- 
tured cotton goods for a long time. 
The areas in Belgium, France, Switzer- 
land, and some of those in Germany 
are among the oldest districts in the 
world, in fact they had hand industries 
before machines were invented. On 
the other hand nearly every district has 
shown an expansion since the Woild 
War. Each country has tried to pro- 
duce its own requiiements and also 
some for export. Tai iffs, bounties, and 
other governmental aid have encoui- 
aged the advance in the small areas 
The development of water power, 
cheap labor, and long working hours 
also have been significant factors. 


The great concentration of cotton 
textile manufacturing on the Conti- 
nent is in the central part of the great 
manufacturing legion of Em ope (p 
337). Six countries — France, Bel- 
gium, Holland, Germany, Poland, and 
Czechoslovakia — have nearly two- 
thirds of the spindles of the mainland 
and consume neaily 60 per cent of the 
raw cotton manufactured on the main- 
land. 



Fig 315. Most countries of Europe 
have a cotton textile manufacturing in- 
dustry The chief regions lie in the cen- 
tral portion of the great manufacturing 
region of Europe Compare the coal and 
iron regions of this area (p 35°) with 
the cotton textile regions. 
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The cotton industry in these areas 
has been favored by an early start, 
leady access to the sea for the importa- 
tion of law cotton, a dense population 
providing a large home market and 
skilled cheap laboi , tlie development of 
foieign matkets in colonial possessions 
and other countries, the large use ot 
watei powei and coal, much puie water 
foi dyeing and bleaching, and an excel- 
lent tianspoitation netwoik of canals, 
nveis, and laihoads 

Western Russia has 14 per cent of 
the spindles on the mainland and con- 
sumes 20 per cent of the cotton. It 
has a large market, cheap laboi , cheap 
water and coal power, and large sup- 
plies of raw cotton from areas west and 
east of the Caspian Sea (p 19s). 
Northern Italy ranks high in cotton 
textile manufactuie because of an eaily 
start, the great development of cheap 
water power, an active home and for- 
eign market, and abundant skilled 
cheap labor 

Recent Migration of the Cotton 
Manufacturing Industry into New 
and Warmer Areas. A map giving 
cotton consumption in modem fac- 
tories fifty years ago would show that 
nearly all of it was manufactured in 
east cential North America and west 
central Euiope. Since then a great 
migration of mills towards waimer 
areas and into cotton-producing areas 
has taken place. Cotton-growing 
areas that manufacture textiles in- 
clude southern United States, south- 
ern Japan, India, China, Brazil, other 
South American countries, and 
Mexico 

Egypt and Peru are the only impor- 
tant cotton-producing countiies that 
do not manufactuie large quantities 
In their desert climate with irrigation, 
both produce long-fiber high-grade cot- 


ton not especially suitable for the 
cheap clothing demanded in these 
countries Howevei, this cotton is in 
great demand m Europe and the United 
States foi high-grade textiles Egypt 
and Peru have cheap labor of a good 
quality, but they lack coal and de- 
veloped water powei The extreme 
dryness of the an handicaps cotton 
maniifactuimg Also, in Peru the 
bulk of the population living m the 
cold highlands requires warm woolen 
clothing India manufactures about 
half Its cotton and ships the remainder 
to Japan and European countries 
The largest developments in new re- 
gions have occurred in India, Japan, 
China, and Brazil For these aieas 
the old regions supplied nearly all the 
machinery, much of the capital to start, 
and much of the skilled management 
m the first few years This migration 
was favored by many conditions The 
new mills in or near cotton-producing 
areas had advantages in using local 
raw cotton and in marketing the prod- 
uct locally These areas have dense 
populations and, even though the buy- 
ing power of the individual is low, the 
total market is huge because of the 
millions of people and because coaise 
cotton goods aie the cheapest clothing. 
Befoie the World War India, China, 
and Brazil were large markets for 
coarse cotton fabrics fiom Europe and 
the United States. Now Brazil and 
India supply nearly all their own re- 
quiiements for coaise goods and Japan 
supplies China. These areas have 
abundant cheap labor, low living costs, 
and abundant cheap water power. In 
many districts the governments as- 
sisted the factories in starting and ex- 
panding by assessing low taxes, grant- 
ing bounties, and providing protection 
by high tariffs. During the present 
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century the cotton textile industry ha^, 
become more automatic with the 
inaiked improvement in machines 
Consequently the cheap, less skilled 
labor of the new' areas has been able to 
make quite w’ell the coarse ^lades and 


undeisell the factories of the oldei le- 
gions in Euiope and the United States 
Thus the oldei legions have been 
foiced to make higher-grade fabrics 
and specialties Further expansion in 
new regions is likely to take place 


EXERCISES 


I (a) List the non-cotton growing 
areas that manufacture three-fifths of 
the world’s cotton ( b ) Where do these 
areas obtain their raw cotton’ 

3 (a) List the factors that favoied 
the early development of the textile in- 
dustry in western England ( b ) List the 
conditions that favor the Lancashire cot- 
ton textile industry today 
3 (o) Why do the mills on the main- 
land of Europe with less spindles than 
those of United Kingdom use more raw 
cotton? (b) List the conditions that 
explain the concentration of the indus- 
try in the central pait of the manufac- 


tuimg region of the mainland (c) Why 
IS cotton manutacturmg carried on by 
most European countries’ (d) Why 

has Russia an important industry’ 

Italy’ 

4 (a) W’hat percentage of the 

world’s spindles do Japan, India, China, 
and Brazil have’ (b) What percentage 
of the woild’s cotton do they use in 
manufacturing’ (i ) List the conditions 
that explain the migration of cotton 

manufacturing to warmer regions during 
the present century (d) IVhat several 
conditions would cause this migration to 
continue? 


READINGS 


“ Cotton Mills m Other Lands ” — 4 , 
Chapter V, 59 , selected portions 
“ The Cotton Industry m England ” — 
89 , Part V, pp 8o-8i, 107-110, A, 
IV (igaS), 187-195, 23 , pp 521- 
5231 12, pp 284-286 
“ Cotton Manufacturing m Europe ” — 
23 , pp. 519-524; 59 , Chapter V 
“ Cotton Textile Industry of Fiance ” — 


60 , pp 175-180; 100 , IV (October 29, 
1928), 296-298 

“ The Textile Industiy in China ” — A, 
V (1929), 6-12; 59 , pp 21-26 

“ Growth of Industry in India ” — 59 , 
PP 26-31 

“ The Recent Growth of Cotton Manu- 
facturing m Japan ” — 27 , pp 78- 
85, 59 , Chaptei II 


§ in — THE WOOLEN MANUFACTURING INDUSTRY 


In early times the manufacture of 
woolen goods wms widespiead, being 
found in eveiy legion wheie sheep and 
other wool-beat mg animals grazed It 
was older and more widespread than 
the manufactui e by hand of cotton. It 
played a very important part in the 
indiistiial revolution, as it supplied 
many skilled workeis and as it was 


alieady important in those areas where 
the industrial 1 evolution came about. 
Whereas the manufacture of cotton en- 
tirely by hand has largely ceased, the 
piimitive method of wmolen manufac- 
ture is still cairied on in many regions 
Also m contrast to the cotton industry, 
woolen manufacture has not migrated 
to the wool-producing areas, The dots 


Numbers and letters refer to Selected References on pases 420-424 
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BoLmw Indian Weayino on Hand 
Loom 


Fig 316 This woman weaves the 
woolen clothes for the family as she tends 
the sheep and alpacas on the high moun- 
tain pastures As the animals move away 
from her, she pulls up the stakes, rolls up 
the loom, and follows them 

and crosses in Fig. 317 in the Mediter- 
ranean lands, except northern Italy 
and one aiea in Spain, in the nomadic 
herding 1 egion of Asia from the Medi- 
terranean Sea to cential China, and in 
the sheep-llama-alpaca grazing lands 
of the Andes, represent the manufac- 
tiue by hand of woolen clothing, mats, 
rugs, blankets, shawls, and even tents 
(Fig, 316), All these areas, however, 
use a very small pait of the wool of 
the woi Id 

Almost no wool is manufactured in 
areas between the tropics Sheep in 


these dieas, unless m high mountauw 
or plateaus, do not glow good wool and 
the people do not need waiin woolen 
clothing 

The Lack of Modern Woolen Manu- 
facturing in Some of the Chief Wool- 
Producing Areas Foui of the great 
sheep legions of the world (i, 3, 4, 5, 
map p 76) pioduce laige quantities 
of w'ool Thiee of these regions supply 
nioie than foui -fifths of the wool ex- 
poits of the world In these aieas the 
cool stimulating climates favor factoiy 
development and cause a demand foi 
warm woolen clothing -Many of the 
people have come from western Eu- 
rope Yet these areas consume in fac- 
tories not more than s per cent of the 
world’s wool (Fig 317) Why? In 
the first place, these newly settled areas 
have only a few' people per square 
mile ( pp 4-5 ) This gives only a small 
supply of labor and the cost of labor 
IS high They are distant from the re- 
gions that would supply the textile 
machinery The small population af- 
foids only a small maiket Because 
of a shorter and milder winter most of 
the people of Argentina, Uruguay, 
South Africa, Austialia, and New Zea- 



Fig 317 Though many regions make woolen fabrics by hand most of the wool 
of the world today is used in factories Almost none is used m the tropics, and very 
little in the great wool-producing regions of Uie southern hemispheie, western United 
Stales, and central Asia 
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land need less waim clothing than 
those of 1101 them United States, 
Canada, and western and northern Eu- 
lope Also the high value of cleaned 
and washed wool at the mill causes the 
cost of tianspoitation to be only a 
small peicentage of the total cost, 
thus wool can stand the cost of trans- 
poitation so that the place of pioduc- 
tion has little influence on the areas 
of manufacture ^ Australia exports 
nearly nine-tenths oi the wool it pio- 
duces and in tuin buys seveial million 
dollais 'ivorth of woolen goods fioin 
Europe and the United States 



The Manufacture of Wool in Eu- 
rope. Euiopean factoiies consume 
nearly two-thiids of the wool of the 
woild (p. 393). Woolen manufacture 
is concentrated in a bioad belt fiom 
the United Kingdom to western Russia 
(Fig 3 1 8 ) . In this belt many districts 
fust developed the industry on a laige 
scale. Most of the countries produce 
considerable quantities of wool (p. 



Fig 319 Woolen goods are made of 
carded yams, worsted goods are made 
ot combed yarns from which the short 
libers have been removed and the long fi- 
bers left in parallel condition While the 
industiv has a wide distribution, New 
England makes Iwo-thnds of the total 

91) As seveial giades of wool are 
mixed in fabrics, these districts import 
wool from many distant legions. The 
cool damp climate makes woolen cloth- 
ing the most desn able and favors woik 
m factories. The dense population 
piovides a huge market and a large 
supply of cheap skilled labor. Even 
gi eater skill is required in woolen 
manufactui e than in cotton mills. The 
chief districts lie in England east of 
the Pennines, in Belgium, France, 
and western and eastern Germany. 
Though not a factor in the establish- 
ment of the industry in early days, the 
use of coal, water power, and iron has 
been very significant in bringing these 
districts forward as the most impor- 
tant regions of woolen manufacture 
today Compare the coal and iron 
maps (p. 284 and p. 350) with that of 
the woolen districts (p. 394). All of 
these districts have excellent water and 
lail transportation, easy access to the 


'' This IS moie significant in the case of wool than that of cotton Raw wool is as expensive 
as raw ginned cotton. A pound of wool leady for spinning may cost three times as much as a 
pound of cotton at the mill A pound of ginned cotton is largely cotton fiber, whereas raw wool 
as it comes fiom the sheep and is shipped has grease, diit, buirs, and seeds of plants which amount 
to from one-half to three-fourths of the total weight The processes of preparing the wool are 
rather expensive, they include washing to remove the dirt, scorning to remove the grease, and 
combing and carding to remove burrs and seeds and to straighten the fibers for spinning Also 
wool can be stored for a long time and transported long distances without deteqoiation, 
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Courtesy of Laxvirncr CJuimbc/' of Commeicc 


Spinning Room of Worsted Mill, Lawrence, Massachuseits 

Fig. 320 No!e the huge size of the machines, and the pipes and apparatus over- 
head for keeping the humidity of the air high and uniform by spraying steam into the 
room. 


sea, and woi Id-wide connections foi 
the importing of raw wool and the 
marketing of woolen goods. 

Wool Manufacture in the United 
States. In the United States the 
woolen manufacturing industiy is the 
most widely scatteied of all the textile 
industries. Today nearly every state 
has woolen mills but the output in 
many of them is small. The large, 
modern, woolen factory is chiefly a 
development of the last seventy years. 
Before that time the manufacture of 
wool was carried on by hand and in 
small mills in nearly all regions where 
the people had settled, except the ex- 
treme southern states. In early days 
sheep raising was also important in 
eastern United States, even in New 
England. The local supplies of wool, 
the cool damp climate of the northern 


states, water power, skilled labor, and 
a home market favored the develop- 
ment of the woolen industiy in many 
sections. 

Although many states have woolen 
mills, most of the wool is consumed 
in large factories in a belt stretching 
from Maryland, through Pennsyl- 
vania, New Jersey, New York, south- 
ern New England into Maine (Fig 
319), Almost no wool is manufac- 
tured in the great wool-producing 
areas of the United States (p. 96) 
The wool-pioducing areas of the 
Rocky Mountains are like the wool- 
producing regions of the Southern 
Hemisphere. They are new, sparsely 
settled, in them labor is expensive, 
and they have few areas from which 
goods could be shipped cheaply to 
large maiket centers. On the other 
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hand the northeastern districts aie This is important because a great 
similai to those in west central variety of wool is lequned and we 
Europe They had an early start, import about two-fifths of what we 
they developed the wool textile ma- use These districts have a huge mai- 
chineiy, and they enjoy a stimulating ket because of the dense population 
climate They use water pover, elec- and the cool damp climate Also they 
trie powei , and coal bi ought from the have developed a gieat variety of 
northern Appalachian fields They products — woolen goods, worsted 
have the most skilled labor of the goods, caipets, lugs, hats, felts, 
country (Fig 320) They can iinpoi t plushes, shoddy, specialties, mixed 
easily from any legion of the world cotton-woolen and silk-woolen fabrics 

EXERCISES 

1 (a) Why was the manufacture of 3 List the factois (use the maps re- 

woolen goods widespread? (h) What feired to m this section) that explain 
regions today manufacture woolen fab- why the United Kingdom, France, Ger- 
ries by hand? (c) Why is almost no many, and Belgium use in their mills 
wool manufactured m the tropics? nearly one-half of the wool consumed in 

2 (a) Explain fully the lack of wool mills 

manufacturing in wool-producing re- 4 (a) Explain the concentration of 
gions of the Southern Hemisphere woolen manufacturing in northeastern 
(b) Why does a pound of wool ready United Stales (b) Why is there little 
for spinning cost thiee times as much as woolen manufacturing in the sheep-pio- 
a pound of cotton at the mill? ducing regions? 

RE\DTNGS ‘ 

“ Making Cloth fiom Wool ” — 4 , Chap- “ The Woolen Industry in England " — 
ter XXXII, 11 , pp 48-56, 10 , Chap- 89 , Part V, pp 81-82, 115-117 
ter XIII “ Historical Development of the W^oolen 

“ The Woolen Manufacturing Industry ” Industry” — 77 , pp 365-404, 23 , 
— 23 , pp 530-538. pp S 3 I-S 3 S 

§ IV — THE SILK AND CLOTHING INDUSTRIES 

THE SILK INDUSTRY ' Greece, Italy, and Spain In the six- 

Regions of Raw Silk Production, teenlh century it was introduced into 
Review the conditions which make it southern France and since that time ' 
possible for eastern Asia to pioduce many countries have attempted to.' 
nearly nine-tenths of the world’s raw establish the raw silk industry, but 

silk (pp 158-160) For a long time' without much success In southern , 

this was the only region that produced^ Europe an early start, dense popula- 
raw silk, but in the ninth century tion and cheap labor, rough land suit- 

tiavelers carried silkworm eggs in able for the crops, and a warm climate 

bamboo staffs from China to the Med- for the mulberry tree favor the pro-* 
iteiianean region Soon the growth^ duction of raw silk, Northern Italy, | 
of silkworms became common in with its dense population and more; 

^ Numbers and letters lefei to Selected References on pages 420-424 
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Fig 321 Each dot represents one per 
cent of the world s production, each cross 
less lhan one-half ot one per cent Thiee 
tountiies produce nearly all the world s 
raw silk Why is Japan able to produce 
57 per cent of the world s total? 

rainfall, produces most of Euiopc's 
output (Fig 321). 

Regions of Silk Manufacture. For 
a long time silk fabrics have been 
more largely used in China and Japan 
than in any othei region (Fig 322) 
Hand-made silk fabiics are used in 
great quantities, but the manufacture , 
of silk by modern machines has not 
expanded greatly there owing to the 
low buying powei of the people and 
tariffs against these goods in the 
Westein Hemisphere. Japan and 
China have only 22 per cent of the 
machine manufactuie of the silk of 
the world in spite of the production 
of most of the woild’s raw silk and 
the use of enormous quantities of silk 
fabrics. The pi ice of raw silk pei 
pound is so great (fiom $2.00 to -liS 00) 
that the transportation cost is a small f 
factoi in sending raw silk half aiound 
the world to desirable places for its] 
manufacture 

Europe has neaily o ne-fourth of the 
world’s modern silk manufacturing 
Industry. '"Durfh^tEeliineteenth'' cen- 
tury Fiaiicejed the world The in- 
dustry staited in I^on, in the region 
of raw silk production France has 
one- tenth of the woild Jotal and neaily 
half that of Euiope hlany small 
Swiss and northern Italian townsj 
have silk mills Silk manufacturing! 
is carried on in the southern, eastern, 


and western parts of Germany and m 
the cotton and woolen districts of the 
United Kingdom In all these dis- 
tiicts some or all of the following con- 
ditions have been significant in the 
development of the industry highly 
skilled and relatively cheap woman 
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Winding Silk on Bamboo Pipes for 
Use on Weaving Looms 

Fig 322 Re% iew the steps in the pro- 
duction and preparation of raw silk Note 
the location of the modern textile mill, 
page 143 Much of the clothing of the 
people of the Far East is still made by 
hand methods 

labor, cheap water and coal power, the 
production of some raw silk, large 
market, adaptation to rapidly chang- 
ing fashions, and the great develop- 
ment of othei industiies 

An interesting situation to all of us 
is the fact that the United States, 
which does not produce a pound of 
raw silk, has more than onerJialf of 
the" complex manufacturing of silk 
of the world (Fig 323). Raw silk, 
one of our chief imports m value, 
comes chiefly fiom Japan apd China 
Raw silk is worth thirty' or forty 
times the yahie__of_raw_ cotton, being 
so” valuable that much of it moves 
from the Pacific ports across the 
United States in fast, guarded tiains 
that get the right-of-way over fast 
passenger trams This high value of 
the raw inateiial renders the cost of 
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I transportation a small ft action of the 
Icost of the finished goods The great 
'development of our industry has re- 
sulted from a protective taiiff on silk 
manufactures, high put chasing powei' 
of the masses of oui population, quan- 
tity production with modern machines 
I and devices for making standard ai- 
1 tides for a laige consuming popula- 
Etion with a high standaid of living, 
land skilled workers. 

Though earned on in many distiicts 
of the country, the manufacture of 
silk is concentrated m Pennsylvania, 
southein New York, and northern 
New Jersey. These areas produce 43 
per cent of the world’s total and seven- 
eighths of our output The city of 
Paterson, New Jersey, manufactures 
‘1 nearly one-sixth of our total Several 
conditions have favored this concen- 
tration., The industry started early 
and because of the skilled textile 
workers , and a knowledge of the in- 
1 dustry, new companies entering the 
' business established plants there As 
I silk manufacturing is fairly light ^ 
work, the percentage of women 
laborers in silk mills is higher than in " 
any other textile industry — the silk I 
mills employ the wives and daughters* 
of workers in the heavier manufactur-l 
ine industries. As the cost of poweij 


^in silk manufactuiing is low, sufficient 
(powei IS available at low cost Of 
I great importance is the location in 
and neai the great centeis for making 
silk garments for people able to buy 
expensive goods 

Production of Artificial Silk, 
Though only half a century old, rayon 
in the amount used in the modern 
textile industry has sufpassed natural 
silks, being about three times that of 
natui al silk. Though it does not com- 
pete directly with natural silk, its high 
luster and low price have placed it in 
gieat demand by the masses of peo- 
ple Its gieat uses are in knit goods 
and in mixed fabrics of wool, cotton, 
and natural silk. The production of , 
the fiber, the manufacture of rayon i 
fabrics, and the use of the materials 
take place in the great manufacturing 
regions of the world. Rayon manu- r' 
facture has developed especially in or ! 
neai the great textile districts of i 
western Europe and eastern United ' 
States (Fig. 324). ‘ 

THE CLOTHING INDUSTRIES IN ' 
THE UNITED STATES 

The making of wearing apparel is 
one of our leading industries. The 
value of the products made, not in- 
cluding the spinning, weaving, and 
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Fig 324 West central Europe and east central North America produce and 
manufacture more than nine-tenths of the world’s artificial silk They have skill m 
textile industries, as well as the machinery, the power, and the great markets, 


finishing of textiles, almost equals 
that of motor vehicles The manu- 
facture of wearing apparel m the 
United States shows even a greater 
concentration in the northeast than 
the making of cotton or woolen fab- 
lics. The southern states winch use 
so much of our cotton make very 
little clothing. The production of 
wearing apparel is chiefly a city ui- 
dustiy 111 regions of dense population 
(Fig. 325). The cities may easily 
obtain a variety of materials as is 
strikingly illustrated in Fig 326. It 
shows that these establishments which 
obtain much of their materials from 



Fig. 325. Wearing apparel as repre- 
sented m this map includes the manufac- 
ture of men's and women’s clothing, men’s 
work clothes, shuts, furnishings, and 
handkerchiefs New York State, with the 
concentration chiefly in New York City, 
has 59 per cent of the total The north- 
eastern states manufacture mne-tenths of 
our clothmg 



Fig. 326 This map represents estab- 
lishments that bleach, dye, and finish 
cotton, woolen, and silk fabrics ob- 
tained from textile mills Southern New 
England, New Jersey, Pennsylvania, and 
New York together carry on four-fifths 
of the dyeing and finishing of textiles 
Many textile mills bleach, dye, and finish 
their own product, such mills are not 
represented on this map 

southern and northern cotton, woolen, 
and silk mills, dye, finish, and market 
them foi clothing mdiinfactmes in 
nearby centers The large cities 
possess the labor which is a big factor 
in the industry The. cities of the 
northeastern part of the countiy have 
hundreds of thousands of immigrants 
accustomed to low wages. The cloth- 
ing factory, where one person per- 
forms a single small piece of work 
on a garment, offers woik m which 
these people soon become skilled 
Also, the successful selling of ready- 
made wearing apparel requires a huge 
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raaiket with vast numbeis of peisons 
so that many of each of the bizes and 
styles of clothing may be called for 
New York City, with its millions of 
people, laige immigiaiil population, 
midway location between the textile 
mills ot the sotithein states and New 
England, and gieat distribution facil- 
ities, IS the leading clothing manti- 
tactiiung center Howevci, many 
othei large cities aie important cen- 
teis These same factors are illus- 
tiated on the map of knit goods (Fig 
327), a highly specialized phase of 
textile maniifactniing 

EXERCISES 

1 (a) List again the factors that half the complex manufacturing of silk 
favor the gieat production of raw silk in the world (d) Why has the indus- 
in eastern Asia (d) What conditions try concentrated in Pennsylvania, south- 
favor sericulture in southern Europe? ein New York, and northern New 
(f) Why is the lamfall of this region Jeisey^ 

less favorable for the mulberry tree than 4 Account for the location of arli- 
that of Japan^ ficial silk production, manufacture, and 

2 (a) Explain why Europe manu- use. 

factures one-fourth of the woild's raw 5 Explain the distribution m this 
silk (h) Explain the distribution of country of the dyeing and finishing of 
mills in western Europe textiles, of the manufacture of wearing 

3 (a) List the factois that explain apparel, and of the manufacture of knit 
why the United States has moie than goods 

READINGS 

“ Silk Manufacture ” — - 4 , pp 270-281 , “ Silk Manufacturing in America ” — 

27 , pp. 70-76, 23 , pp 539 - 547 , 2 , V, 77 , pp. 413-425 
Chapter XIX ; 10 , Chapters XVI and “ Rayon ” — 77 , pp. 362-364, 425-42 6 ' 
XVII. B, XXXII (1933), 45-55. 

“ Silk and the Silk Industiy ” — 44 ; 56 ; “ The Manufacture of Clothing ” — 23 , 

P, LX (Febiuary, 1934), 24ff pp. 556-559; 11, pp. 58-63; 10, 

“ Silk Manufacture in Euiope ” — 2 , IV, Chapter XLIV 
PP 374-386 “Rayon -Japan ”-A, XI (1935), losff. 

TOPICS FOR INVESTIGATION AND REPORT 

"Attempts to Produce Silk in the “Silk Reeling in Japan” — J, XX 
United States” — 77 , pp 408-412. (1930), 240-244 

Attempts to Produce Natural Silk in “ The Rayon Industry in the United 
America” — B, XXVIII (1929), States” — B, XXXII (1933), 45- 
279-285. 35, 

Silk Industry of Scianton, Pennsyl- “The Production of Rayon Fiber” — 
vania” — A, V (1929), 81-85 4 , Chapter XXX, 77 , pp. 362-364 

■' Niimber-, and Utters, refer to Selected References on pages 420-424. 



Fig 327 This mnp represents those 
establishments whose products arc made 
by knitting machines tiom cotton wool 
silk, and other textiles Thtv include es- 
pecially hosiery underwear .and knitted 
outer garments Pennsylvania New Voik 
and New Jeisey make more than half 
the total for the entire country 




CHAPTER XXXVn 


THE GREAT IMANUFACTURING REGIONS AND TRADE 

§ I ~ co:mmercial regions and their commodities 


Tlie Relation of Manufacturing Re- 
gions to the Great Commercial Re- 
gions. We have learned m previous 
lessons that many commodities move 
into the great manufacturing legions 
of east cential North America and 
west central Europe These two re- 
gions that produce the bulk of the 
world’s modern manufactuied articles 
require enormous quantities of many 
raw industrial materials not locally 
produced at all or only in small 
amounts , for instance rubber, cotton, 
jute, hlanila hemp, silk, wool, tin, 
copper, manganese, vanadium, lead, 
zinc, nickel, bauxite, peti oleum, iron 
ore, tannin extiact, hides, furs, lum- 
bei, etc With theii excellent bases 
for manufactiuing, these two regions 
are m a position to buy for their 
numerous factories all these raw 
materials and many partially manu- 
factuied ai tides Although they pro- 
duce many foodstuffs in lai ge quanti- 
ties, they 1 equire foodstuffs in addition 
to feed the millions of industrial 
laboreis and the workers engaged in 
trading and in all the professions 
They are the chief importers of wheat, 
flour, corn, rice, meats, bananas, 
sugar, dairy products, coffee, tea, 
cacao, and spices. 

These two regions have the gieat 
commercial trade organizations and 
the large merchant marines of the 


world (Fig 328) They have most 
of the colonies of the world They 
have two of the chief railway nets and 
the principal inland wateiways (Fig, 
329) They have the chief accumula- 
tions of capital for investment in 
industry, in trade, and in foreign 
countries Consequently they are in 
a position to distribute an enormous 
variety and quantity of manufactured 
wares to their colonies and foreign 
countries in all parts of the wotld In 
fact the factories can be maintained 
only by wide distribution of wares 
This industrial and commercial rela- 
tionship represents an economic or- 
ganization for the manufacturing 
regions and also for the producers of 
raw materials, foodstuffs, and pai- 
tially manufactured wares. An ex- 
ample will seive to make clear this 
economical exchange of pioducts 
Argentina, the leading commercial 
nation of the Southern Hemisphere, 
has only a little coal, petroleum, and 
other minerals It has no iron ore 
and almost none of the chief alloy 
minerals and little developed water 
power While it has a stimulating 
climate and a high type of people, 
it has not developed much manufac- 
turing. Its manufacturing consists 
chiefly of the primary preparation of 
its farm and forest products for ex- 
port and the making of rather simple 
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COMMERCIAL REGIONS AND THEIR COMMODiliiiS 


wares for domestic consumption , ^ 
most ot these industries are favoied 
by high piotective taiiffs. All these 
plants make goods valued at a little 
moie than one billion dollais, a value 
less than one-tenth that of the manu- 
factured articles of the United King- 
dom. Also, Argentina in an area 
twelve times that of the United King- 
dom, has only one-fouith as many 
people, the population density av- 
erages only ten pei square mile, 
whereas in the United Kingdom it is 
neaily five hundred Also, Argentina 
has bioad aieas of feitile pasture and 
crop lands and its small population 
allows the exportation of the bulk of 
these products. On the other hand 
the United Kingdom produces only a 
fraction of the foodstuffs and raw 
materials it needs Consequently, 
with an early stait in industiy, a 
dense population, coal, iron, and other 
bases foi factory development, it has 
a great suiplus of wares. Most of its 
exports are manufactured or semi- 
manufactured products Tn contrast, 
Argentina imports thiee-fouiths of the 
manufactured articles consumed by 
its population, while more than nine- 
tenths of its exports consist of food- 
stuffs, raw industrial materials, and 
partially prepared products. Thus 
the stage of industrial development 
is peihaps the chief basis for inter- 
national trade today. 

The Commercial Regions of the 
World. Figures 330 and 276 show the 
relation of the chief manufactuiing 
regions of the world and the regions 
that cairy on a large portion of the 
international trade 


West Central Europe. In percent- 
age of inteinational trade west central 
Euiope ranks abo\e all others. The 
manufactuiing region of Europe 
handles one-half of the foreign trade 
of the world Seven countries — ■ 
ETnited Kingdom, Germany, France, 
Belgium, Holland, Denmark, and 
Switzerland — have two-fifths of the 
total of the world This concentra- 
tion is somewhat misleading because 
this legion is divided into small coun- 
tiies If they were combined into 
one unit, their foreign trade would be 
1 educed by one-fourth They are 
much alike in climate and people and 
several of them have large colonial 
empires with which they trade. All 
of them have made intensive use of 
their lands and resources. Their pro- 
duction per man is fairly high, which 
means that their use of modern ma- 
chines, methods, and transportation is 
great. Consequently they depend to 
a great extent upon foreign trade. ^ 
Belgium and Denmark export half of 
what they produce, Switzerland one- 
third, United Kingdom and France 
about one-fourth, and Geimany about 
one-fifth In Holland dairy products 
and vegetables, and in Denmark and 
Ireland dairy products and meats 
rank high in the exports. In all others 
manufactured wares are the chief ex- 
ports 

The United States. The second re- 
gion in international trade is the 
United States with 13 per cent Be- 
cause of the large size and variety of 
resources, the domestic trade of the 
United States is especially great com- 
pared to the above countries of 


1 The chief manufacturing industries of Aigentina include meat packing, floui milling, cigars 
and cigarettes, wines, sugar, cotton and woolen textiles, beer, dairy products, boots and shoes, 
refining petroleum, and quehftKho extract. Of the products of these plants only meats, flour, ex- 
tract, and dairy products are exported in considerable quantities 




The Railways or the Continekts 


Fig 329 The wx railway maps are on the same scale 

A close network of railways co\ers east central North America, western Eu- 
rope. India, Japan, southeastern Australia, southern Africa, eastern Bra/ul, eastern 
Argentina, and north and central Chile In general these regions are rolling plains or 
low mountains They ha%e stimulating climates They have active peoples, with many 
large cities They are regions of great agricultural pioduction and great manufacturing 
development, they produce a large volume of goods per square mile, and have contact 
with the chief ocean highways 

From the maps you have studied list the factors that account for the absence of 
railway lines in northern North America In eastern United States note the relation 
between mountain areas and the small number of railway lines , note and explain why so 
many of the railway lines in the Great Plains end before reaching the Rocky Mountains 
In western United States and Mexico account for the iriegular pattern of railways 

In South America explain the railway network of eastern Biazil, eastein Argen- 
tina, northern and middle Chile In the northern part of western South America explain 
why most of the railways are short and why many of them do not connect with the sea 
Explain the absence of railways in the central poition of northern South America 
In northern Europe compare the relation of relief temperature, and forests and 
the small number of railways In southern Europe explain the small number of railway 
lines m the area between the Black and Adriatic seas 


la general, the small number of railways m Africa as a whole may be explained by 
the recency of economic penetration and development by Europeans Using the physical 
maps, explain the absence of railways in all the central part of northern Africa, in 
the Congo Basin, m Abyssinia From the maps, text, and tables you have studied list the 
products which the railways of northern Africa bring to the coast for expoit Do the 
same for the Guinea coast and south Africa What desert area in south Africa has very 
few lailway lines? WBiy does a similar desert area on the west coast of South America 
have a much larger number of railway Imes^ 

Using the physical maps and the materials you have studied, explain the absence 
of railway lines m northern Asia, m central Asia; in western China, in western Asia 
Explain the density of the railway network in Japan, m India, what products do the 
railways east of the Caspian Sea bring into European Russia? In four areas of Asia 
European enterprises have been chiefly responsible for the development of railway sys- 
tems, in Asiatic Russia (Turkestan and Siberia), in British India, in Malaya, and in the 
Dutch East Indies What parts of Asia have railways because of American interests? 

Explain fully the absence of railways in central and western Australia, in northern 
Australia Note on the map of eastern Argentma that many railways ]om the seaboard 
In contrast note and explain why in southeastern Australia so few railways join the sea- 
board Explain the absence of railways in Borneo, Celebes, and New Guinea In the 
southern part of New Zealand why are most of the railways on the southeastern side? 
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Fig. 330 The leadmg three regions in world trade are "svest central Europe east central North Amenca and southeastern Asia 
The sparsely populated temperate regions of the Southern Hemisphere rank next , they have a verj' high per capita trade. 






COMMERCIAL REGIONS AND J 


Europe If the United States weie 
cut up into small countiies like those 
of Europe, the foreign trade of each, 
on a percentage basis, would be moie 
than twice as much as that of the 
United States at present This coun- 
try has large agiicultural areas like 
those of Aigentina, pioducing food- 
stuffs and raw industiial materials 
for the eastern manufacturing regions 
of this countiy and Em ope Also it 
has mineral and forest aieas contiib- 
uting to the eastern mills and pro- 
viding a market The great size of 
the United States tends to leduce the 
impoitance of foreign trade Smaller 
countries tend to have relatively a 
greater foreign trade For example 
the Etnited Kingdom, with only one- 
thiid as many people as the United 
States and 3.2 per cent of the area, 
has a per capita foreign trade of $150 
per year, while that of the United 
States is about $40. However, m 
spite of great size and large domestic 
commerce, the total foieign tiade 
ranks almost as high as that of the 
United Kingdom. Our population 
with a high standard of living, exten- 
sive fertile faim lands, and great 
development of factories and trans- 
portation are basic to our commercial 
activity in in tei national trade. 

Southeastern Asia. The third re- 
gion in international trade is south- 
eastern Asia, with 12 per cent of the 
world total. India, Japan, and China 
lead, but the Netherlands East Indies 
and Malaya rank close to these thiee 
countries. India and China have car- 
ried on foreign trade in small amounts 
for hundieds of years but Japan was 
not opened to world trade until 1854 
by Perry’s Treaty. The high density 
of population in China, the low 
standard of living, and poor transpor- 


tation facilities make it impossible 
foi the Chinese to be very active in 
foreign trade We have leained 
(p. 143) that most of the Chinese on 
their small farms produce only the 
bare necessities of life and that in the 
case of drought or flood they are un- 
able to transport even a small surplus 
to their neighbors at home Foreign 
investments, modern machines, and 
modern methods have been slow in 
entering China Within an aiea 
laigei than that of the United States 
and with four times as many people, 
China ti ades to the extent ot less than 
$2 per pel son per year India, two- 
fifths as large as China and with three- 
fourths as many people, has a per 
capita trade of $3.50 per year. For- 
eign investments, political connec- 
tions with the United Kingdom, and 
plantation production of tropical 
pioducts account for the higher per 
capita trade of India Japan, with 
one-seventh the area and one-fourth 
as many people as India has a total 
foieign trade as great as that of India 
and a pei capita trade of nearly $25 
per year Although only 15 per cent 
of its area is aiable, Japan exports 
two agiicultural commodities in large 
quantities — silk and tea It exports 
a variety of manufactured articles to 
many regions. It imports rice, wheat, 
other foodstuffs, cotton, jute, coal, 
iron, and other mineials. This is 
another illustration of the influence of 
small area, modern industrial activity, 
shipping facilities, and commercial 
contacts on foreign trade (Fig. 332)- 
Temperate Regions of the Southern 
Hemisphere. As a group the temper- 
ate regions of the Southern Hemi- 
sphere rank faiily high in foreign 
trade. Together they have 6 per cent 
of the world total. Their per capita 
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Cour/esj/ of Chirapo, Swlinf/ton, ard Qumc^/ liaihoad 


The Latest in Railroad Transportation — The Burlington Zephyr 

^ Fig 331 The whole tram — framework, exterior sheathing, and inside trimmings 
— is made of stainless steel, consisting of 18 per cent chromium and 8 pet cent nickel 
The three-car tram weighs about one hundred tons, only slightly more than one car of 
conventional equipment Electric power transmitted to geais on the front truck is 
produced by an eight-cylinder oil-burning Diesel engine The tram will average two 
miles to the gallon of fuel oil and the tank holds six bundled gallons of oil An oidinaiy 
tram has to stop every two hundred miles foi coal and water The Zephyr will make 
more than one hundred miles per hour Compare this most modern method of transpor- 
tation with those shown in Figs ii, 44, 67, 114, 126, and 266 


bade ranks very high — New Zea- 
land $350, Austialia $180, Union of 
South Africa $100, Argentina $90, and 
Uruguay $85 The per capita trade 
ranks high because of extensive areas 
of fertile giazing and farming lands, 
small population of progressive peo- 
ple, rich mineral deposits, excellent 
transpoitation facilities, and the lack 
of manufactuiing. 

Thus the temperate regions of the 
Southern Hemisphere have a large 
suiplus for the manufacturing legions 
of the Northern Hemisphere — New 
Zealand; wool, butter, frozen meats. 


cheese, and hides; Australia wool, 
wheat, hides, butter, flour, gold, lead, 
beef, mutton, copper, and zinc , South 
Africa; gold, wool, diamonds, and 
hides, Argentina" wheat, coin, lin- 
seed, beef, wool, hides, mutton, and 
quebracho, Uiuguay wool, beef, 
mutton, and hides. These countries 
buy most of the manufactuied com- 
modities they use from the manufac- 
turing regions of the Northern Plemi- 
spheie 

Wet Tropical Regions. In general, 
wet tropical areas have a small for- 
eign trade. Plowever some islands 
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and mainland districts have great peti oleum, and bauxite, Central 
total tiade and high pei capita trade America, with coffee, bananas, sngai, 
because of the plantation production and forest products , the West Indies, 
of tropical crops that cannot be giown with sugar, tobacco, funts, and spices 
m temperate regions, and because of These regions on ocean highways ex- 
then output of tin, peti oleum, and change their products foi manufac- 
other minerals and foiest products tured wares and temperate foodstuffs. 
These areas include the Netherlands Though these areas produce enormous 
East Indies, with sugar, lubbei, tea, quantities of some commodities, their 
coffee, copra, tobacco, petroleum, tin, total trade is kept down by the low 
and spices , hlalaya, with rubber, tin, standard of living and the low buying 
petroleum, copra, nee, and spices, powei of most of the people These 
Ceylon, with lubbei, tea, and spices, people live with less clothing and 
Philippine Islands, with Manila hemp, other materials than people in the 
sugar, copra, coconut oil, and to- temperate regions. Though these 
bacco , Hawaiian Islands, with sugar tropical products move primarily into 
and pineapples, tiopical Africa, with temperate regions, the impelling cause 
cacao, forest products, and fibers , of the movement is the great need for 
Brazil, with coffee, cacao, manganese, them in factories and the fact that 
and foiest products, northern South the people in temperate lands are able 
America, with coffee, cacao, bananas, to buy them m large amounts 

EXERCISES 

1 Take an outline map of the world on the canals and the location of land 
and color the United States and its masses in relation to the canals 
possessions red, color the British Em- 4. (a) What are the important fac- 
pue blue, France and hei colonies tors in determining the location of rail- 
green Holland and her colonies brown , way networks? (b) Why do central 
and Belgium and her colonies yellow. Asia, the Andes, the Sahara, central 
The possession of colonies is a signifi- Australia, and northern Canada have 
cant basis of trade. Show how the dif- few lailways? 

ferent legions of the British Empire $. (a) List the bases for a gieat in- 
favor the trade of the United Kingdom ternational trade of west central Europe. 

2 On this same map draw a line (6) What relation exists between a 
lepiesenting the trade route between very dense population and per capita 
Aigentiiia and the United Kingdom. On trade? Give examples (c) Why does 
it write the names of products that move southeastern Asia rank as the third re- 
Irom Argentina to the United Kingdom gion in international bade in spite of its 
and those that move fi om the United very dense population with a small buy- 
Kmgdom to Aigentiiia. What are the ing power per person? 

bases for this trade? 6 (a) Why do the temperate regions 

3 Answer the questions under Fig. of the Southern Hemispheie have a high 
32S and Fig. 329. From the Stales- per capita trade? {b) What relations 
man’s Yearbook get the total tonnage do the railways have to this trade 
passing through the Panama and Suez (pp. 404-405)? 

Canals Explain these figmes in rela- 7 From the text and maps complete 
tiOn to the number of routes converging the following table of exports. 
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Count lies 

Animal Pioducts 

Crops 

Mineials 

Uruguay 

Wool 

Hides 

Beef 

Mutton 



Argentina 
.South Africa 

New Zealand 
Australia 

West Indies 

Malaya 





(othei legions may be added) 

8 Why do the following aieas have South Ameiica'^ (In answering these 
little trade- Tibet, northern Canada, questions, refer to the population, relief, 
Greenland, noith cential Afiica, noith- lainfall, grazing, forest, and manufac- 
ern Australia, the Amazon region of tuiing maps in the text ) 

FOUR EXTRA LESSONS 


I and II — “ Tiansportation and its Sig- 
nificance” in four parts 

" I. “ Diffeient Methods of Trans- 
portation” — 22, Chapter IV, 
IS, Chapter XIII 

I 2. “ The Railroads of the Conti- 
nents ” — 16 , pp 89-99 or 15 , 
Chapter XIV or A, IV (1928), 
217-231 


“The Use of Inland Water- 
ways” — 16 , pp 156-164 
jf I 4 “ The Ocean and its Canieis ” 

— 23, pp 717-724, 16, pp. 
13 7-144 

III “The Commeice of Europe” — 
61, Chapter IX 

TV “ The Trade Center and Its Busi- 
ness ” — 23 , pp 865-906 


READINGS = 


The Law of Tiade” — 23 , pp 709- 
716, 86, Chaptei XLII, 19 , pp 261- 
268. 

The Commerce of Europe ” — 61 , 
Chapter IX 

The Use of Ships ” — 15 , Chapter 
XV; 86, Chapter XLITI 
Ocean Trade Routes ” — J, XVI 
(1926), 291-296. 


The Yangtze-kiang ” — 68, pp, 93- 
104, also, “ The St Lawrence Rivei ” 
— 68, pp 1 19-13 1 
Our Growing System of Inland Water- 
ways”— A, VII (1931), 154-165 
Towards a New Eia of Speed ” — P, 
LXII (April, 1934), 9 ff. 

Tiade Routes of North America” — 
23 , pp 725-748. 


TOPICS FOR INVESTIGATION AND REPORT 


Shipping Foodstuffs the World Over ” 
— 13 , Chapters I and II. 

What the Retailer Does with Food- 
stuffs ” — 13 , Chapter XXXII. 

The Evolution of Tiansportation in 
the United States” — 94 , Chapter 
XI, 19 , pp. 268-292. 

The Distribution of the Railways of 
the World” — 16 , pp 89-99; 15 , 
Chapter XIV. 

Methods of Transportation” — 21 , 


IV (selected portions for different re- 
ports) 

Different Methods of Transporta- 
tion " — “ The Magic of Wings,” 
“ Dogs in Harness,” “ The Llama,” 
“ The Railways to Civilization,” 
“ Camels and Caiavans,” “ From 
Galley to Steamer,” “ Whence the 
Wheel,” “ The Pullman Car,” 
“ Transportation through Pipes ” ■ — 
L, I. 
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THE FOREIGN TRADE OF THE UNITED STATES HI 


EXPORTS 

( 876-1880 

1926-1930 

IMPORTS 

1876-1880 

1926-1930 



Changes in Our Exports and Imports by Classes 


Fig 332 A Ciude materials, B crude foodslutfs, C manufactuied foodstuffs, 
D semimanufactures, E finished manufactures The lines represent the average of 
five years — 1876 to 1880 and 1926 to 1930 


§11 — THE FOREIGN TRADE OF THE UNITED STATES 


The Location of the United States 
Favors Trade. The United States has 
a frontage on both the Atlantic and 
Pacific Oceans giving us direct con- 
tact with Europe, Afiica, and eastern 
and northern South Ametica on the 
one hand, and with Hawaii, Asia, and 
western South America on the other 
These contacts are emphasized by the 
ocean traffic between the United 
States and these aieas (map p 402)- 
Even the East Indies and distant New 
Zealand come within the sphere of 
our commercial activity. As ocean 
freight lates aie low it costs less in 
many cases to bring goods from New 
Zealand to New York than to take 
goods from Kansas City to New York 
by rail. The Panama Canal, com- 
pleted by us in 1914, brought our 
east coast in close contact with west- 
ern South America and Asia on the 
one hand and our west coast with 
Euiope and Africa on the other ^^he 
broad expanse between the Atlantic 
and Pacific coasts and between Can- 
ada and the Gulf of Mexico gives 
us a variety of regions and products 
which 'favor both internal and foreign 
trade. ^%long our northern border 
lies a huge country, rich in resources 
and with only one-tenth as many peo- 


ple as we have. To the south he the 
wet tropical lands of the West Indies, 
Central America, and northern South 
America.' ’The middle latitude loca- 
tion of the United States gives the 
country favorable climatic conditions 
for health, comfort, energy, initiative, 
and consequently a great development 
of resources and a high standard of 
living The development of our re- 
sources has cieated a demand for 
foreign trade , it has caused a change 
in our exports and imports and in the 
regions with which we trade, as we 
shall now see. 

Changes in Our Trade. During the 
past fifty years there has been a sig- 
nificant change in the character of 
our exports (Fig 332). Crude mate- 
rials, like cotton, tobacco, lumber, 
coal, and petroleum, have decreased 
from 32 per cent of the total to 24 
per cent. Crude foodstuffs, like wheat, 
meat, and fruits have decreased from 
24 to 7 per cent, and manufactured 
foodstuffs, like flour and lard have 
decreased from 24 to 10 per cent. The 
actual movement of these classes of 
exports IS far greater now than it was 
fifty years ago, but the percentage 
they make of the total is less now be- 
cause of the greater relative impor- 
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Our Trade With the Difierent Continents 

Fig 333 A Europe. B Asia, C Canada, D southern North America — Mexico, 
Central America and the West Indies, E South Ameiica, F Afiica, G Australia and 
New Zealand W'hat percentage of oui exports docs Europe take today? What per- 
centage ot our imports comes from Europe'-’ Whal region ranks second as a market for 
our exports? Third? What region ranks second as a source of oui imports? Third? 



tance of semimanufactures and fin- 
ished manufactures Semimanufac- 
tures, like steel sheets and plates, 
thread and fuel oil, have increased 
from about s per cent of the total to 
14 per cent, and finished manufac- 
tures, like automobiles, agiicultuial 
machinery, mill machinery, and gaso- 
line, from IS per cent to 45 per cent. 
Thus we have changed fiom a countiy 
exporting primaiily raw materials 
and foodstuffs to one exporting chiefly 
manufactmed wares This has had a 
significant influence on the charactei 
of oui imports. 

Iji OUI imports the changes aie the 
opposite. The peicentage of crude 
materials has doubled (lower half of 
Eig. 332) Crude foodstuffs and man- 
ufactured foodstuffs together have 
deci eased by one-half, roughly Fin- 
ished manufactuies have decreased 
by one-third, but semimanufactures 
have increased by one-thnd, In all 
classes the total movement is greater 
than it was fifty years ago. These 
changes are natuial in a country that 
has developed greatly its manufac- 
tuiing industries 

The industrial development of the 
United Slates has caused a change in 
the markets foi our expoits and the 


source of our imports As late as fifty 
years ago four-fifths of our expoits 
went to Euiope and one-half of oui 
imports came from Euiope (Fig. 

333) Then we had not developed 
our manufactuiing mdustiies as much 
as western Europe Consequently, 
we supplied then factoiies with raw 
materials and their workers with 
foodstulfs and bou,ght manufactured 
ivares from them Today Euiope is 
our chief maiket and source of im- 
ports, but leldtively it is much less 
important in our total tiade. With 
the development of oui industries we 
depend less on Europe foi inanufat- 
tured articles and we have turned to 
new souices of raw materials for our 
factories. These we buy especially 
from Canada, southeastern Asia, and 
the mining regions of the Southern 
tiemisphere 

The Principal Regions with Which 
We Trade. The United States trades 
with neaily every countiy in the 
world But our trade with a few re- 
gions lanks well above that with all 
the otheis 

Trade with West Central Europe. 
7 ’he most impoilant branch of our 
tiade is with western Euiope (Fig. 

334) . Its bases are long established 
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Fig 334 This map shows that we trade with most countries in the world From many distant places \ie obtain the things necessar>' 
in our daity life To satisfy oui wants lie buy from and sell to manj regions all o\er the v.orld 



11 1 THE GREAT MANUFACTlfRlNG REGIONS AND TRADE 


tidde connections, oui loans and in- 
vestments in Eiuope, and difteiences 
in population density, stage of fann- 
ing and animal husbandly, stage of 
manufacturing, resouices, and stand- 
aid of living This region is so ad- 
vanced m manufacturing, that it has 
an enormous surplus of manufactured 
goods We buy high-giade cotton, 
woolen, and linen textiles, tin plate 
and tin bars, and leather goods from 
the United Kingdom, chemicals, 
leather, high-giade textiles, paper, 
cutleiy, small haidwaie, and medical 
instruments fiom Germany, silks, 
laces, leather goods, piecious stones, 
and perfumes from France, precious 
stones from Holland and Belgium , 
■watches, clocks, and laces fiom Switz- 
erland This region also sends us 
prepat ed foodstufts France, Switzer- 
land, Holland, Denmaik send us 
cheese, Norway, Holland, and the 
United Kingdom send us fish Raw 
materials fiom this region include 
wood pulp, hides, furs, and wool 

In return for these products we 
send Europe a great variety of things 
hlanufactured goods include indus- 
trial, electrical, and agiicultural ma- 
chinery, automobiles and parts, sew- 
lr^__iiiachines, office equipment, and 
refined petroleum products. How- 
ever, foodstuffs and raw mateiials 
comprise the bulk of our shipments 
to these countries. They buy from 
us especially pork products, wheat, 
flour, canned fruits, and vegetables 
They buy corn, meal, and cottonseed 
cake for animal feed. They lake re- 
fined copper and tobacco. Cotton 
and petroleum products make up two- 
fifths of our expoits to this region. 

Trade with the Mediterranean Re- 
gion. With the great development of 
Mediterranean agriculture and graz- 


ing this legion produces several things 
which the United States cannot easily 
pioduce in large amounts We get 
most of our pickled olives, olive oil, 
cork, long-fibei Egyptian cotton, cur- 
rants, and attai of roses fiom tins le- 
gion (p. 176) In addition we buy 
lemons, walnuts, almonds, peppeis, 
hides, wool, tannin extiact, tomatoes, 
wines, and many small manufactuied 
wares Though many sections have 
developed manufacturing, the region 
looks to the United States and north- 
ern Eiiiope for most of its lequiie- 
ments of non and steel, machinery, 
automobiles, petroleum pioducts, and 
lumbet The region also buys from 
us wheat, flour, tobacco, chemicals, 
and large quantities of raw cotton 
What are the chief bases of our trade 
with this region? 

Trade with Canada. Most of our 
iinpoits of paper, wood pulp, pulp- 
wood, lumber, asbestos, and nickel 
come from Canada The forest prod- 
ucts make up more than one-half of 
these imports. Both asbestos and 
nickel are scarce in the United States. 
We also buy quantities of copper, 
silver, gold, furs, wheat (chiefly le- 
exported) and late vegetables, espe- 
cially potatoes We sell to Canada 
coal, coke, petroleum products, all 
classes of machinery, iron and steel 
mill products, refined metals, auto- 
mobiles, chemicals, textiles, cotton, 
sulphur, fruits, and vegetables. This 
interchange of pioducts takes place 
chiefly between the eastern portions 
of the two countiies The western 
plains and mountains, which aie quite 
similar, produce similar products ; 
consequently, there is little basis for 
direct trade between the western por- 
tions. 

Canada ranks fiist or second in our 
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trade, only the United Kingdom, in 
some years, has a greater tiade with 
us Many conditions favoi our gieat 
tiade with Canada Canada joins us 
on the noith The railways and high- 
ways of the two areas join at many 
points Cheap and efficient tianspor- 
tation on the Great Lakes and the St 
Lawrence binds the two aieas togethei 
The Canadians are like us in habits, 
customs, and language , their high 
standard of living cieates a demand 
for many pioducts Their cold cli- 
mate prevents a laige production of 
things we can produce and ship to 
them. The mineral resources of the 
two countries are very diffeient 
Canada produces little coal and pe- 
troleum, but it mines most of the 
world’s asbestos and nickel Canada’s 
stage of industrial development is not 
as advanced as ouis Though the 
countiy is larger than the United 
States, it has only one-twelfth as 
many people. Finally, we have in- 
vested nearly two billion dollais in 
Canadian entei prises and they have 
large investments in this country 

Trade with “Tropical America" 
Of gieat importance to us is our trade 
with the tropical lowlands and sub- 
tropical highlands of Mexico, Central 
America, the West Indies, noithern 
South America, and Brazil Several 
conditions favor our trade with these 
regions tropical and subtropical cli- 
mates, mineral resources, nearness of 
much of the region, excellent steam- 
ship facilities, our control of the Pan- 
ama Canal, our huge investments in 
the different areas, and the general 
lack of manufacturing industries are 
some of these. 

Mexico sends us products from four 
different types of regions. From its 
hot wet lowlands we get coffee. 


vanilla, bananas, chicle, and tropical 
haid w'oods , from Yucatan, henequen , 
from the northern and W'estein irri- 
gated lands, cotton and winter vege- 
tables, especially tomatoes and green 
peas, and fiom the mountains, lead, 
zinc, copper, and silver In exchange 
for them we ship industnal machin- 
ery, steel pi oducts, mining machinery, 
agiicultural implements, electrical 
machinery, laid, wheat, coin, lumber, 
and petroleum pioducts 

The Caribbean region, which in- 
cludes the West Indies, Central Amer- 
ica, and northern South America, 
supplies us with many things that we 
can obtain more easily here than from 
any other region A large part of our 
sugai comes fiom the islands Our 
bananas come almost entirely from 
the hot, humid lowlands of the islands, 
Central Amenca, and northern Co- 
lombia. Obviously we do not bring 
bananas from the tropical lowlands 
farther south as we can obtain all we 
need from the regions nearer to our 
ports (p. 117). These hot lowlands 
furnish us with cacao, tropical lum- 
bei, dyewoods, chicle, luhber, Pan- 
ama hats, vegetable ivory (tagua 
nuts), and other nuts. The lowlands 
of Colombia and Venezuela send us 
petroleum (p. 302). We get from the 
subtropical highlands about two- 
fifths as much coffee as we obtain 
from Brazil. Colombia sends us 
platinum and emeralds ; Trinidad 
and Venezuela, asphalt , the Guianas, 
bauxite. 

From Brazil we buy more than half 
of our coffee, large quantities of 
cacao, hides, and products gathered 
from the tropical forests of the Am- 
azon lowland. Also we import in- 
dustiial diamonds and manganese 
from, eastern Brazil. Thus, the com- 
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modities we buy from Tropical Amei- 
ica consist almost entirely of raw 
industiial mateiials and foodstuffs 
The United States is the best cus- 
tomer for most of the countries and 
islands m this legion, in most cases 
we take more than half of their ex- 
ports 

This great region has few manii- 
factiinng industries Consequently 
it has to import most of its require- 
ments ^Manufactured ai tides make 
up about four-fifths of our total ship- 
ments to this region Machinery foi 
tropical industries is the leading class 
of exports to the area and includes 
machinery for sugar lefining, drilling 
oil wells, refining petroleum, mining 
and crushing minerals, washing and 
pieparing coffee and cacao, and elec- 
trical machineiy foi providing light 
and power Enormous quantities of 
non and steel sheets, bars, rods, and 
pipe are used in constructing build- 
ings, budges, loads, railways, port 
facilities, and watei supply systems 
Engines and dynamos aie requiied 
in most of die industries and on the 
railroads In addition to these non 
and steel goods, plows, ti actors, wire, 
hoes, and machetes come from the 
United States 

Though people in this region do 
not heat their homes they need fuel 
for power and light and gasoline for 
automobiles. Railways, mines, cen- 
trals, and small factories use coal and 
fuel oil. Most of the people in the 
iiiial areas use kerosene lamps None 
of these countries has sufficient coal 
and only foui produce peti oleum 
(pp. 284 and 302) Even these foui 
send crude oil to the United States 
or Europe to be refined. Coal, fuel 
oil, kerosene, and gasoline are among 
our important exports to the region. 


Except foi Biazil we ship to this 
legion large quantities of textiles 
Most of the people aie poor and the 
weathei is hot and humid Conse- 
quently cotton cloth and cotton waies 
provide the only cool, cheap, and 
durable clothing Some of the 
wealthy weai silk. All areas import 
cotton, silk, and layon hosieiy, as 
well as cotton and jute bags in which 
to ship many of their pioducts 

Also, the United States ships food- 
stuffs to this tropical legion, in- 
cluding floui, laid, lice, smoked 
and salted fish, poik, and canned 
goods 

The chief bases of trade between 
the United States and this wide area 
aie diffeiences in climate, resouices, 
and stage of industrial development 
The climatic diffeiences give rise to 
a tiade of a peimanent character 
While these areas are not likely to 
develop modem manufactunng on a 
large scale, the difference in indus- 
trial development is likely to be a 
peimanent basis of tiade. 

Western South America. Fioin 
Peru, Bolivia, and noithern Chile we 
obtain mateiials foi our factories 
Long-fibei cotton for high-giade tex- 
tiles and tile fabrics comes fiom the 
coastal desert of Peru ; vanadium 
and copper fiom the Andes of Peru, 
copper, tin, and several alloy mm- 
eials fiom the mountains of Bolivia, 
copper, nitiates, and lion 01 e from 
noithein Chile The Panama Canal, 
American steamship lines, and invest- 
ments in all these enterprises favor 
this trade. In addition these aieas 
manufactme little, so they buy from 
us the usual list of manufactured 
wares, from heavy mining machinery 
to hoes and shovels They buy also 
automobiles, refined petroleum prod- 
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nets, floiii, canned goods, meats, lum- 
ber, and textiles 

Southern South America. The tem- 
perate count! les of southern South 
America do not have great manufac- 
turing industries, consequently they 
look to us foi the same manufactured 
pioducts as other portions of South 
America Of course they buy much 
moie agricultural machinery, auto- 
mobiles, petroleum products, wind- 
mills, wiie, and other things needed 
on the gieat farms and ranges On 
the othei hand we do not need their 
temperate foodstuffs because we pro- 
duce these things Therefore these 
countries send us wool, hides, lin- 
seed, and quehacho extract in large 
amounts and meat extract, canned 
meats, and fruits in our winter season 
in small quantities. These sparsely 
populated countries with abundant 
agiicultuial resources have a high per 
capita buying power We sell to 
them more than we buy from them 
because the bulk of the foodstuffs 
goes to Europe Naturally in return 
Europe sends manufactured wares of 
a great variety 

Other Temperate Regions of the 
Southern Hemisphere. Oui trade 
with New Zealand, Australia, and 
South Africa is similar to that of 
southein South America Turn to 
page 408 and pick out the commodi- 
ties which we buy Why do we buy 
more rabbit and opossum skins to- 
gether than hides (p 78) ? Their 
foodstuffs go almost entirely to 
Europe. Why do sausage casings, 
made especially from the intestines 
of sheep, come in large quantities to 
the United States? What are the 
chief bases of trade between the 
United States and these regiops? 

Our Trade with Southeastern Asia. 


Our largest trade in this region is 
with Japan and China, but we have 
an active tiade with the Philippines, 
Malaya, British India, and the Dutch 
East Indies Except for Malaya, our 
trade with each of these latter units 
is as large as oui combined trade with 
Chile, Peru, and Bolivia Our trade 
with the Philippines shows the influ- 
ence of political control and invest- 
ments in the islands In contrast to 
Canada and other American legions 
we have lelatively small investments 
in southeastern Asia 

Oui chief exports to China and 
Japan aie raw cotton for their new 
textile mills, tobacco leaf and ciga- 
rettes, petroleum pioducts (especially 
kerosene and gasoline, although they 
have poor roads and cannot afford 
many automobiles, p 148), iron and 
steel pioducts, industrial and electrical 
machinery, wheat and flour, and lum- 
ber Raw silk makes up four-fifths 
of OUI imports from Japan and one- 
third of those from China Also we 
import from China especially hides 
and furs, vegetable oils, eggs, and 
minerals — tin, tungsten, and anti- 
mony We import also from Japan 
especially tea, piepaied sea foods, 
straw hats and mats, camphor, and 
many small manufactured waies 
What are the chief bases of our trade 
with these two countries? 

To southern Asia we sell the same 
things that we ship to China and 
Japan, and cotton textiles in addition 
In turn these areas supply most of 
our imports of several mateiials' 
Manila hemp, jute, rubber, tin, copra, 
coconut oil, tea, and spices Except 
in the Philippines, we buy much more 
from these areas than we sell to them. 
In competition with Europe we are 
not able to sell many articles to the 
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Eiiiopean colomeb in this leqion 
Give othei tiade bases with this aiea 
The Importance of Foreign Trade 
to the United States. Throughout our 
study of economic geography we have 
leained that the United States is lied 
by ti ade to nearly every region of the 
world To keep our farmers busy we 
must have maikets foi the surplus 
production of foodstufts and raw 
materials. To keep oui factoiies lun- 
ning we must import raw materials 
that w’e cannot produce and we must 
find markets for suiplus pioduction. 
To maintain oui high standard of 
living we must have many articles, 
like rubbei, tin, hemp, vanadium, 
bauxite, asbestos, sugar, coffee, and 
spices Our standard of living is m 
direct proportion to the numbei and 


quantity of aiticlch we consume 
Take awmy niu imports and we should 
he without such useful necessities as 
the automobile, electiicity, telephones, 
daily newspapers, breakfast coffee, 
afternoon tea, an planes and stream- 
lined tiains If these and othei essen- 
tials weie eliminated, our standaid of 
living would diop to w'heie it was 
neaily a century ago We must woik 
out means of trading with people who 
w'ant to exchange pioducts with us 
For a mutually valuable interchange 
of goods, we must know more about 
our industries and those of other peo- 
ples To us this is the gieat puipose 
of the study of economic geogiaphy. 
It IS basic to an undei standing of in- 
ternational problems, whethei they 
be economical, political, or social. 


EXERCISES 


1 List the ways the location of the 
United States tavors tiade. 

2 (a) How has the chaiacter of oui 
trade changed during the last fifty years ^ 
(b) What two regions now supply nearly 
6o per cent of our imports and take 
nearly 6o per cent of our exports? (c) 
In percentage of total trade, what re- 
gions have advanced greatly’ (d) Why 
have we entered new regions for impoits’ 

3. (a) What are the bases of our 
great trade with western Europe? (b) 
What products do we buy from western 
Europe’ (c) Why do raw mateiials 
and petroleum products make up such a 
large part of our exports to western 
Europe’ 

4. What are the bases of our tiade 
with the Mediterranean legion? 

S (a) List seveial reasons to explain 
why our trade with Canada is large. 
(b) Little trade takes place between 
western United States and western 
Canada. Why? 

6. (fl) In table form list our im- 
portant impoits from Mexico, Central 


Ameiica, the West Indies, noiUiern 
South America, and Brazil {b) Make a 
list of our important expoits to the re- 
gion as a whole, (c) What aie the bases 
of this trade? (d) Why is the tiade 
likely to become more important’ 

7 (a) Contrast in some detail our 
tiade with western South America with 
that of southern South America {b) 
In table form make a list of the things 
we buy fiom Argentina, South Afiica, 
Australia, and New Zealand (c) Why 
do we not take the foodstuffs of these 
countries? 

8 Outline the chief characteristics of 
our trade with the regions in southeast- 
ern Asia. 

9. Why is foreign trade essential to 
the United States? 

10. From one of the statistical sources 
cited below, obtain the figures for our 
leading twenty-five imports and twenty- 
five exports and make two line graphs 
showing our exports and imports; let 
one-half inch on the bars equal $50,- 

OQO.OOO. 
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TWO EXTRA LESSONS 

I “A Detailed Study of the Import II “ The I’oi Is of the United States ’’ 
Tiade of the United States” — A, — 19 , pp 302-323, 15 , pp 204,207- 
U (1926), 230-249 (lather difficult). 223 

READINGS 

“ Hie Commerce of the United States ” ” Fnieign Coiintiies as Alaikets ” — 15 , 

— 19, pp 293-302 Chapter XXIII 

“The United States as a Maiket” — “ Caiibbean Tiopics in Commeicial 

IS, Chapter XXII Tiansition ” — A, II (1926), 494- 

“ Tiading with the Tropics” — A, I 507 

(1925), 396-401 “Statistics of our Imports and Ex- 

“ Our Trade with the American Tiop- poits” — 30,1 (Foieign Tiade of the 

ics ” — 12 , Chaptei III United States) , 105 (annual), 40 . 

“ The Regions with which We Trade ” “ Trade with Colombia and Venezuela ” 

— 12 , pp 30-54 — 75 , pp 320-324, 367 ff 

TOPICS FOR INVESTIGATION AND REPORT 

“ Our Competitors in South American “ Our Trade with .Wgentina and Uru- 
Tiade ” — (Have one student take guay” — 75 , pp 84-88,278-279. 
the United Kingdom, one take Gei- “ Oui Tiade with Brazil”- — - 75 , pp 
many and anothei take France as 134-137 

special leports ) 75 , Chapter XIII “ Our Tiade with Chile, Peru, and Bo- 

or A, III (1927), 409-433. hvia” — 75 , pp 186-189,235-239, 

“The Banana m Caribbean Tiade” — 410-413 

A, VIII (1932), 262-273. “ Trade with Ecuadoi ” — 75 , pp 422 ff 

Numbers and letteis, lefei to Selected References on pages 420-424 



SELECTED REFERENCES 

The references are divided into five ttroups In the fiist group are thirty selected 
books that make a good workable library foi a small high school , they are used 
frequently in the lists of readings and topics In the second gioiip are pamphlets 
which may be obtained fiee oi at very small cost. Teacheis, by wiitmg to the com- 
panics, can build up an excellent refeience list of these materials The thud gioup 
contains books of mnie detailed and adv'anced treatment. The foiiith group is three 
selected magazines that have been used frequently m the lists of readings and topics 
Teachers will find the National Geogiaphic Magazine readily available and should 
make the other two available through the school library 


1 . Aitchison, A E and Uttley, M 

Noith America by Plane and 
Tram Bobbs-Meriill, Indian- 
apolis, 1931 

2 . Allen, N B Geographical and In- 

dustrial Studies I United 
States Revised Edition 1923 

II. North America 1922 III 
South America. 1918 IV The 
New Europe 1920. V Asia 
1916 VI Africa, Austi alia, and 
the Islands of the Pacific. Ginn, 
Boston 

3 . Allen, N. B Our Cereal Grams. 

Ginn, Boston, 1928 

4 . Allen, N B Cotton and Other Use- 

ful Fibers Ginn, Boston, 1929. 

5 . Baiiett, 0 W The Tropical Crops 

Macmillan, New Yoik, 1928. 

6. Bowman, I South America Rand 

McNally, Chicago, 1920 

7 . Carpenter, F G New Geographi- 

cal Readers. I North Ameiica 
1931 II South America 1921. 

III. Europe. 1922. IV. Asia 
1923. V Africa. 1916 VI 
Austi aha, The Philippines, and 
Other Islands of the Sea. 1930 
American Book Co., New Yoik 

8. Carpenter, F G How the World Is 

Housed American Book Co., 
New York, 1911, 

9 . Caipenter, F G How the World Is 

Fed Ameiican Book Co , New 
York, 1907 

10 . Carpenter, F G How the World Is 


Clothed. American Book Co , 
New York, 1908 

11 . Chambeilam, J F How We Are 

Clothed TMacmillan, New Yoik, 
1923 

12 . Colby, C C and Fostei, A Eco- 

nomic Geogiaphy for Secondary 
Schools Ginn, Boston, 1931 

13 . Cnssey, F The Stoiy of Foods 

Rand McNally, Chicago, 1917 

14 . Huntington. E Asia Rand Mc- 

Nally, Chicago, 1912 

15 . Huntington, E and Cushing, S W 

Modern Business Geogiaphy. 
Woild Book Co , Yonkers-on- 
Hudson, New Yoik, 1930. 

16 . Huntington, E and Cushing, S W 

Pimciples of Human Geography 
Fouith Edition John Wiley & 
Sons, New York, 1934 

17 . Jones, C. F. South America 

Henry Holt, New York, 1930 

18 . King, F H. Farmers of Forty Cen- 

times Harcouit, Brace & Co , 
New York, 1927. 

19. Packaid, L 0 , Sinnott, C P , and 

Overton, B The Nations at 
Work. Macmillan, New York, 
1933 

20 . Pitkin, W B. and Hughes, H F. 

Seeing America I Faim and 
Field 1924 n IMill and Fac- 
tory 1926 Macmillan, New 
Yoik. 

21 . Rocheleau, W. F. The Great 

Ameiican Industries Seiies 
Book I. Minerals 1922. Book 
11 . Products of the Soil 1922, 
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Book III Manufactures 1921 
Book IV Transportation 1922 
A Flanagan Co , Chicago, 

22 Staples, Z C and York, G hi 

Economic Geography Second 
Edition South westein Publish- 
ing Co , New York, 1934 

23 Smith, J R Industrial and Coin- 

meicial Geography New Edi- 
tion Henry Holt, New York, 

1925 

24 . Smith, J. R The Woild’s Food 

Resources Heniy Holt, New 
York, 1919 

25 . Tappan, E M The Industrial 

Readers I The Farmer and Hi^ 
Friends II Diggers in the 
Earth. Ill Aiakers of Many 
Things IV Travelers and 
Traveling Houghton Mifflin, 
Boston, 1916 

26 . Taylor, G Australia Rand Mc- 

Nally, Chicago, 1931 

27 . Thomas, K C Asia, the Great 

Continent Bobbs-Mernll, In- 
dianapolis, 1931 

2 S. Vanstone, J FI The Raw Mateii- 
als of Commerce I Vegetable 
Products II Animal, Mineral, 
and Synthetic Products Isaac 
Pitman and Sons, New York, 
1929. 

29 . Encyclopaedia Britannica (or an- 
other encyclopffidia) . 

30 Commerce Yearbook I United 
States II Foreign Countiies. 
(Annual.) Bureau of Foreign & 
Domestic Commerce, Washing- 
ton. 

II 

Pamphlets that may be obtained free, 
or at very small cost 

31 . A Journey through the Plant of 

Swift & Company. Swift & Com- 
pany, Chicago. 

32 . A Lecture on Rubber. U. S. Rub- 

ber Co , New York, 1924. 

33 . Commodities of Commerce Series 

No I. — Acres of Asphalt, 1928. 
No. 2. — The Story of the Ba- 


nana. 1928 No 3 — Coal Re- 
sources of the .Amencas. 1926 
No 4, — In Yeiba Mate Forests 
of South America. 1926 No. 
5 — Oils, Fats, Waxes, in Latin 
America 1928 No 6 — Tan- 
ning Materials of Latin Amenca. 
1928 No 7 —Iron m the 
Americas 1926 No 8 — Pea- 
nuts in the Americas 1926 
No 9 — Quebracho Forests of 
South America, 1928 No 10 
— .A Biief Talk about Tin 
1928 No rr — Nitiate Fields 
of Chile 1927 No 12 — 
Pearls in the .Americas 1927. 
No 13 — Sugar Making in 
Cuba 1927. No 14 — The 
Chicle Industiy 1927 No 15. 
— Rubber 1928. No. 16 — 
Cattle and Pampas 1928 No. 
17 — Coffee 1928 No. 18 — 
Chocolate ( Cacao ) in the Ameri- 
cas 1928 No 19 — Alpacas 
of Peru and Bolivia 1928. No 
20 — Coca, A Plant of the 
Andes 1928 No 21. — A 
Brief Talk about Tagua 1928. 
No. 22. — Coconuts in the Ameii- 
cas 1928 Pan Ameiican Union, 
Washington 

34 . Facts and Figures of the Automo- 

bile Industry (Annual ) Na- 
tional Automobile Chambei of 
Commerce, New York 

35 . Glimpses of Our National Parks — 

a senes of booklets on the Na- 
tional Parks U. S Forest Serv- 
ice, Washington 

36 . History of Olds Motor Works. 

Olds Motor Co , Lansing, Mich 

37 . I Am Japan Raw Silk The Cen- 

tial Raw Silk Association, Tokyo, 
Japan, 1933. 

38 . The Chicago District Inland Steel 

Corporation, Chicago, 1926 

39 . Jute, An Account of Its Growth and 

Manufactuie Ludlow Manu- 
facturing Associates, Ludlow, 
Mass., 1928 
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40 . Our World Trade (Annual ) 

Chamber of Commetce ot the 
United States, Washington 

41 . Reynolds, P K. The Stoiy of 

Cuban Sugai United Flint Co , 
Boston, 1924 

42 . Romance of Rubber U S Rubber 

Co , New Yoik 

43 . Sheet Iron Central A.IIoy Steel 

Coipoiation, Canton, Ohio, 1928 

44 . Silk and the Silk Industry Coiti- 

celli Silk Co , Florence, Mass 

45 . Steel Making at Birmingham, Ala- 

bama Third Edition, 1929. 
Tennessee, Coal, Iron and Rail- 
road Company, Birmingham, 
Alabama, 1929 

46 . Story of Steel Bulletin No. 6, U. S 

Steel Corporation, New York 

47 . The City of Industrial Opportunity. 

Youngstown Chamber of Com- 
merce, Youngstown, Ohio 

48 . The Ford Industries Ford hlotor 

Company, Detioit, hfich. 

49 . The Forestry Primer and Tree 

Planting Book American Tiee 
Association, Washington. 

50. The McCormick Works Interna- 

tional Harvester Co , Chicago 

51 . The Stoiy of the Banana Fifth 

Edition United Fruit Co., Bos- 
ton, 1929 

52 . The Story of California Oianges 

and Lemons. Calif Fiiiit 
Growers Exchange, Los Angeles 

53 . The Stoiy of Chocolate and Cocoa 

Hershey Chocolate Co , Heishey, 
Pa 

54 . The Stoiy of Copper and Its Al- 

loys. Coppei and Brass Res 
Assoc , New York. 

55 . The Stoiy of Gasoline Tidewater 

Oil Sales Corporation, New York. 

56 . The Story of Sillc Cheney Bioth- 

eis. New Yoik. 

57 . Tropical Lumber for Industrial Arts 

and Vocational Woik. Indiana 
Quartered Oak Company, Long 
Island City, New York. 

58 . Vanadium, The Master Alloy in 


War and Peace Vanadium Coi- 
poiation of Anieiicd, New York, 

III 

59 . Bader, L World Developments in 

the Cotton Indiisliy N Y 
Univ Piess, New York, 1925 

60 . Bianchaid, R and Todd, M Geog- 

raphy of Fiance Rand Mc- 
Nally, Chicago, 1919 

61 . Bianchaid, W 0 and Visher, S S 

Economic Geography of Europe 
First Edition McGraw-Hill, 
New York, 1931. 

62 . Biooks, E C The Stoiy of Cot- 

ton Rand McNally, Chicago, 
1911 

63 . Bimkei, F F Hawaii and the 

Philippines Lippincott Co , 
Philadelphia, 1928 

64 . Bingy, J Heibert The New Eng- 

land Cotton Textile Industry 
Williams and IVilkins Co , Balti- 
moie, 1932, 

65 . Clark, V. B, Euiope. Silver, Biu- 

dett and Co , New York, 1925. 

66. Ceilings, G H The Production of 

Colton. Wiley & Sons, New 
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jiaper mills, 269 
textile maehmen , 372 
woolen goods, 394! 

(see aUo New England) 

Conservation of fisheries, 55 
Conseivation of forests, 274-276 
Copper, 17, 24, 281, 283, 311, 359 
commercial control, 30S 
raining industry, 306-309, ills , 17, 306 
United States pioduction, map, 307 
world consumption and production, 308, 
map, 309 

Cork mdustiy, 250-251 
ctrippmg tree, til , 250 
transportation, ill, 250 

Coin, 72, 75, 177 f, 1S8, 194, 214, 217 f, 220, 
364, 376f£. 
climate, 189, 199-205 
exports, 205 f 

farming, iqS-206, ilh , loi, 201 
in monsoon lands, 149, 151-152 
silo, ill, 21S 

South America, map, 205 
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type faira, map, 191) 

United States, map, 302 
uses of, 204-203 
Coin belt, 19S-204 
limits, 202-204 
Coimvall, England, 282 
Costa Rica 

banana areas, ii", iitapi, H4i US 
banana evpoits, iiS 
cacao piodnction, 123, ill, 120 
Cotton, 1S7-19S, 339, 381 304 
and mixed fanning, 187-198, ilh , 190, iQi, 
193, 363 

consumption of, jSS-jSq, map, 389 
duating cotton, ilh , 190 
exporting and importing countries, 153, 
193 t 

gill, ill , 192 
limits of belt, 192-193 
monsoon lands, 134, 156, map, 154 
ports, 196 

producing areas, 192-196, 391-392, map, 

19s 

transportation, 191-192 
woild trade, 196 
veal’s woik on farm, 188-191 
yields per acie, 193 f , 196 
Cotton belt, 192-194, map, 195 
crop combinations, map, 194 
Cotton textile industiy, 38 1-393 
consumption of raw, 383-389, map, 389 
England, 381-382, 38S-390. 39o 

Europe, 381-382, 388-390, maps, 389, 390 
migration into warmer aicas, 391-392 
New England, 382-387, maps, 383, 584, 189 
Southern Appalachians, 383-3S7, maps, 3Sj, 
38S, 3S9 

United States, 381-388, maps, 383, 384, 383, 
389 

Cotton spindles, mapi 
United States, 383 
xvoild, 3S9 

Cuba, S4i 106-110, 3i9t 321, 323 
area suited to sugar, 107-108 
banana expoits, iiS 
butter impoits, 230 

Central Heishey, io6-iio, til, 106, map, 
107 

cheese imports, 230 
climatic chait, 109 
hoeing cane, ill, no 
persons per squaie mile, loS 
ploxvmg cane land, ill, 103 
population, 108 

sugai culture, 106-110, ills, 103, io6, 107, 
no 

sugar plantations, map, 108 
trade, 110-113, 40S-409, 413-416 
Cyprus 

raisin exports, 171 
wine exports, 173 


C/cclioslov.ikia, ni 11 , 227 f , 260 [ , 321, 330, 
oSo 

cheese exports, 250 
lugar pioduction, ii? 
textile indusliv, 390-391 

Dairv belt 

conditions favoiing, 2 19-2 21 
limits, 219 

Noith Ameiica, 219-222 
population, 220 

Dairy cows, ills, 216, 227, 22S, United States 
and Canada, map, 219 
Daily fanning, 216-230 
Denniiuk, 223-223 
Europe, 222-22S 
Nmth Ameiica, 216-222 
icceipts hoin sale ol products, map, 221 
Suitzeiland, 22S 
type faims, 216-218, 223-237 
Dallas, 301 
Deccan, ii, 14 

Delaware. 180, 201 f , 220 f, 268 f , 297, 319, 
3i7. 546-348, 360, 370, 373, 394, 399, 
402 

DeHwaic B.ay, 33, 310 
Denmaik, 207 ff , 222 tt , 37S f. 
advertising bacon, ill, 323 
bacon laclorv, ill , 37S 
cheese and buttei expoits, 230 
thnialic chail, 224 
dairy faim, map, 223 
dairy industry, 223-223 
expoits, 230, 403, 412-414 
land in mangels and turnips, 211 
mangels, ill, a 10 
size of farms, 223 
wheat yields, 213 
Denx'er, 373 
Desert, 17, 39 
Cahtorma, ill , 9 
Chilean, 292-293 
Gobi, 67 
Sahaia, 92 
Detroit, 346, 360 
Diamond industry, 289-291 
mine, ill, 290 
mining regions, map, 287 
world pioduction, 288 
Divt-dnu, 230 
Dominican Republic 
cacao production, 123 
sugdi production, ri3 
Diugs, 248 
Duluth, 183 

oie transportation, 318-320 
Dutch East Indies, 47! 
buttoi and cheese imports, 230 
coffee production, 130 
impoits and exports, 133, 160, 417 
quinine plantations, 248 
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lubber industry, i-i6 tl , i:;^, i6o, tils, i'?o, 
mnp, ] ^8 

^ugai, maps, m, lu 

ted e\)ioits, 15;, 160 

(see also Nf'thci lands hast Indies) 

Djcing textiles, 3S7 f , 590 1 

East St Louis, 375 f 

Lastein Interim Coal Field, 126 ft 

Ecuador, ii 

cacao production, 1 21-121 
forest gatbenng industrj, 240-242 
making Panama hats, ill , 241 
Egypt, 16, 163, 174, 184, 195, 406, 414 
cheese and butter imports, 230 
cotton, 194-196, limp, 191 
cotton, production, 391 
Electrical machinery, 371 f 
United States, map, 372 
England 4-5, lo-ii, 21, 38-39 
climatic chart, 224 

cotton manufacturing towns, map, 390 
cotton textile industry, 388-390 
development of textile industiy, 381-382 
percentage of population in farming, 103 
type farms, 92, 209-211, map, 209 
woolen manufacturing towns, map, 390 
(see also United Kingdom and Great Brit- 
ain) 

Eiie Canal, 383 
Eskimos, 3 f ) 20, I3-3S. 336 
Estonia, 230, 260 ff 
Ethiopia, coflee pioduction, 130 
Euiope 
aiea, 6 

coal mining, 329-330 
commerce, 401-407 
corn production, 303 
cotton consumption, 3S8 
cotton spindles, 38S f 
cotton textile industry, 388-390 
dairying in, 222-228 
farming in iioithwestein, 207-213 
fishing industry, 37-39 
forest area, 260-261 
iron and steel distiicts, 330-333 
papei industiy, 26S-271 
population, 6 
potato production, 212 
bilk manufacturing, 397-399 
wood pulp, 26S-271 
wool consumption, 394 
woolen textile manufacturing, 394-39S 
Europe, maps 
cattle, 2 II 

chief lion and steel regions, 332 
citius fiuit, 174 

cotton manufacturing districts, 390 
giapes, 172 

iron and steel distucts, 330 
non mining legions, 321 


olive aica=, 172 
potatoes, 212 
lailnajc, 304 
rye, 214 

sawmills and wood products, 260 

sheep, 91 

sviine, 213 

wheat, 174, 213 

wood pulp and papei mills, 2O9 

wool manutactuiing district-, 194 

Falkland Islands, 76 
Farming, 101-230 
as an occupation, 101-105 
banana, 114-118 
cacao, 11S-124 

chief areas of the world, map, 102-103 

cottee, 124-130 

coin, 198-206 

cotton, 187-198 

dairy, 216-230 

extensive, 182 f 

fibers in monsoon agriculture, 134-161 
food Cl ops in monsoon lands, 149-133 
Fresno region, 165-170 
gram in semiand plains, 177-186 
in Mediterranean region of Euiope, 171-176 
in monsoon lands, 141-161 
in regions of Mediterranean climate, 162- 
177 

in tempeiatc lands, 187-230 
in the tropics, 106-140 
irngation, «ia^, 163 

Japan, 142-1)4, 145-148, 149-152, 158-161 

northwestern Europe, 207-213, 223-228 

population, 102-104 

rice, 143-149 

rubbei, 136-140 

sugar cane, 106-113 

tea, 131-13S 

types m regions of Mediterranean climate, 
162-163 

types of, 101-102 
Faroe Islands, 39 

Feinando Po, cacao pioduction, 123 

Figs, 166, 169 

Finland 

butter exports, 230 
dairying, 227-22S 
forest industry, 260-263 
textile districts, 389 f 
Fishing, 20-21, 29-36 
and geographic bases, 3i-34> 37-38 
and maritime activity, 30-31 
Fishing banks, map, 39 
Fishing industiy, 29 ff 
coastal and fresh water, 44-49 
conservation, 55 
eastern Asia, 41-43, 47-48 
eastern North America, 39-41 
northwestern Euiope, 38-39 
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Globe-Miami coppei district, 307 
Gloucestci, 39 
Goats, 8s, go If , 17s, 336 
Japan, 144 
woild, map, 90 

Gold, 24, 81, 286-2S9, 291, 307, 309 
mine, til , 2S1 
mining regions, map, 287 
world production, 2S8 
Gold Coast, cacao pioduction, 121-124 
Good Hope, tU , 7 
Giain soighums, 179 
aieas, map, 150 
in monsoon lands, 149-130 
Gian Chaco, 86-87 
Grand Bank, 39-41 
Grapes, 174 

areas in Mediterranean region, map, 172 
California, 163-170 
Mediteiianean region, 1 71-172 
United States, map, 166 
Grasslands, S9 ff 
and population distiibution, 16 
Australia, 77-79 
grazing in temperate, 67-98 
New Zealand, 77-80 
North America, 68-72, map, 69 
southern South America, 74-77 
woiId, map, 60-61 
Grazing industry, 21-22, 59 ff. 
and climate, 60-64 
and population, 64-65 
Andes, 95 
Australia, 77-79 
geogiaphic bases of, 59 ff 
man’s dependence on animals, 59 IE 
Mediteruinean lands, 92-93 
moorlands of Gieat Britain, 92-95 
mountain aieas, 90-97 

mountain aieas of western United States, 95- 
96 

New Zealand, 77-80 
Pampa, 74-76 
Patagonia, 76-77 
savannas, 83-S9 
South Africa, 79-Si 
southwestern Asia, gi-92 
temperate grasslands, 97-9S 
United States, 69-72 
Uruguay, 76-77 
world, map, 60-61 

Great Biitain, 76, 92-95, 196, 207-214, 222- 
226, 230, 260, 269, 284, 295, 309, 312, 316- 
317, 321 ff , 366, 40 i- 4 D 3 i 413-414 
coal fields, map, 339 
coal mining, 329-330 
fisheries, 38-39 
fishing ports, 39 
iron and steel districts, 350-353 
iron ore mines, map, 339 
manufacturing regions, map, 339 


moorlands, 93-95 
people engaged in fishing, 39 
percentage in permanent pasture, 93 
percentage in rough grazing land, 93 
sheep, til , 93 

smelting wotks, map, 351 
(see also England, British Isles, and United 
Kingdom) 

Great Falls, 307 f 
Great Lakes, 1S3, 319 ff 
fisheries, 47 f 
Great Plains, 59 f , 72-73 
climatic charts, iSi 
farming, 177 ff 
glazing m, 68-72 
lumber maiket, 234 
number of sheep in, 95 
1 ail ways, map, 404 
wheat aieas, 180 
wheat faims, 178-179 
Greece, 76, 90, 92-03, 282 
olive oil exports, 175 
raisin exports, 170 
wine exports, 175 

Greenland, 9, 13, 52, tlh , 33, 34, 35 
Grenada 

cacao grove, ill , 122 
cacao production, 123 
Guatemala 
banana areas, 117 
banana exports, 118 
chicle camp, til , 2 38 
forest gathering industry, 238-2412 
tapping chicle trees, ill , 239 
Guiana, 23, 312, 313, 314-31S 
Guayaquil, 119 f. 

Halifax, 39 
Hamburg, 196 

Handicraft industries, 335-33S, 3S1-382, 393 
Harvest 
abaca, 156-157 
bananas, 116-118 
cacao, 120-123 
coffee, 127-129 
corn, 202 ff 
cotton, 154, 190 ff. 
grapes, 166-169, 171-172 
jute, iss 

mulbeiry leaves, 158-160 
rice, 148-149 
root crops, 207 ff 
rubber, 138-139 
sugar, iog-112 

tea, 132-13S 
wheat, 174, 180 ff 
Havana, 33, 108 
Hawaii, 41 1 
bananas, 118 
ratoon crops, 108 
sugar, log £ 
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sugai aiens, map, iii 
sugai production, 113 

Hay, 72, 75 £ , 94 ff , 194, igg 11 , 207 ft , ny If , 
223 ft. 

alfalfa, United States, map, 96 
United States and Canada, map, 220 
Helena, Montana, 308 
Hogs (see swine) 

Holland 

e\ports, 230, 403, 414 
textile mdustiv, 390-391 
(tee also Nethei lands) 

Honduras 

banana areas, map, 117 
banana exports, 118 
forest gathering industry, 238 ff 
Hoises, 19S 1 , 201, 316, 218 
in Japan, 144 

Household mdustiies, 335-338, 381-3S2, 393 
Houston, 301 
Hungary, iiS 
sugar pioduction, 113 
Hunting, 20-21, 33-35 
seals, til , 33 
Hwang Ho Rwei, 19 

Iceheigs, blasting, til, 41 
Iceland, 39 

Idaho, 69 ff , 96, 168, 177 ff , 2ig, 256 
coppei, 307 
lead, 312 

silver ptoducUon, 289 
?inc, 313 

Illinois, 48, 71, 371 
agricultural implements industry, 367 
blast furnaces, 3:9 
cattle, 6s, iff ,377 
climatic chart, 189 
clothing, 399 
coal, 326 ft 
corn farm, ill , 200 
corn farming, 198-205 
corn picker m operation, ill , 101 
cultivating corn, ill , 201 
dyeing textiles, 399 
electrical machinery, 372 
farming, 19S ff 
farmstead, til , 200 

foundiy and machine shop products, 371 
iron and steel, 346 f 
knit goods, 400 

machine tools and accessories, 371 
paper nulls, 269 
petroleum, 300 ff. 
lailtoad cars, 37of. 
railroad repair work, 370 
swine, ill, 377 
type farm, map, igg 
India (see British India) 

Indiana, 203, 216, 301, 335 
agricultural implements industry, 367 


lulnmobile industry, 360-362 
blast fill naces, jig 
cattle, 63 

centci of population, 387 
clothing, 399 
coal, 326 it 

clectiical machmeiy, 372 
emplovccs in automobile industr} , 360 
farming, igS ft 

foundiv and machine shop pioducts, 371 
knit goods, 400 
papei mills, 269 
laihoad cais, 370 
raihoad lepaii woik, 370 
steel mill, til , 335 
Indianapolis, 360, 375 f 
Indians, 4, 85, 310, 336 
Aleut, 52 
plains, 69-70 

lange of m westcin Noitli Amciica, map, 6g 
Indo-China, nee exports, 153 
Indus Rivei, 13 
Industiial machmeiy, 369-372 
Iodine, world production, 29s 
Iowa, 69 ff , 103, 221 
agricultural implements industry, 367 
cattle, 65 

pel square mile, 211 
coal, 326 f 
farming, 19S ff 

per acre yield of potatoes, 102 f 
persons pei squaie mile, 103 
Iieland, 7, 339. 35o, 390, 394 
exports, 230, 403 
manufactuies, 339 
Irish Free State 
butter expoils, 230 
cattle per squaie mile, an 
Iron, 284,311,359, 364 
mining industry, 318-323 
wide distiibution, 323 
Iron and steel industry, 282-2S4, 342-33*5 
Alabama, 319, 342-343. map, 319 
Belgium, 321 ff, 350, 352-354, maps, 321, 
330, 352 

Chicago-Gary, 346, map, 319 
Czechoslovakia, 321 ff, 350, 333, maps, 321, 

330, 355 

Europe, 350-355, maps, 321, 350, 352, 355 
France, 321 ff , 350, 332-334, maps, 321, 350, 

332 

Germany, 321 ff, 350, 352-355, maps, 321, 
330, 3S2, 333 

Gicat Britain, 221 ff., 330-353. maps, 321, 
339, 330, 351 

Illinois, 31Q, 346-34S, map, 319 
Indiana, 319, 346 S,tll, 335, map, 3x9 
Italy, 321 ff„ 350, 355, maps, 321, 350 
Lake Erie legion, 346, map, 319 
Luxembouig, 321 ff , 350, 352-354, maps, 321, 
330, 352 
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Mahoning-Shenango Valley, 34S-346, map, 
319 

Maryland, 319, 346-348, Ptapi, 319, 347 
Middle Atlantic region, 346-34S, maps, 319, 
347 

Ohio Valley, 34S-346, map, 319 
Pennsjlvama, 319, 34S-34S, iW, 345, map, 

319 

Pittsburgh region, 319, 345-346, P>ap, 319 
Poland, 321 ff , 350, 3S5, maps, 321, 350, 355 
Russia, 321 ft , 350, 355, maps, 321, 350, 35s 
Sweden, 321 ff , 350, 335, maps, 521, 350 
United States, position of, 348 
lion ore, 318-323, 343, 343 ff 
Afiica, 321 ff 

England, 321-322, 339, 350 ft , maps, 339, 
3SI 

France, 321-323, 350 ff 
Geimany, 321, 350 ff 
Lake Supenoi legion, map, 319, 320 
production, piap, 319, 321 
Spam, 321-322 
Sweden, 321-322 
transpoitation, maps, 319, 321 
Uppei Silesia, 355 
tvoild production, 323 
woild regions, map, 284 
Irrawaddy River, 47 

Irrigation, 72, 109, 141, 144, 150, 162-164, 172, 

m< 196, 391 

conditions favoiing, 163-164 
United States, map, 164 
world regions, map, 163 
Italy, 16, 313, 315 
cheese expoits and imports, 230 
farming, 171 ff , 211 ii , 227 
grape acreage, 171 

iron and steel industry, 321, 350, 355 
olive oil exports, 173 

per capita consumption of wine, 1 71-172 
silk manufacturing, 396-399, maps, 397, 398, 
399 

sugar production, 1:3 
textile industry, 3S9-391 
wine exports, 175 

Ivory Coast, cacao production, 123 

Jacksonville, 247 
Jamaica, banana expoits, it 8 
Japan, 22, 30 ff , gi, 303 , 308 f 
arable land, 32 
barley, map, 151: 
camphor industry, 248 
carrying mulberry leaves, tlk, 158 
climatic charts, 132 

commeice, 135, 152, i33. 160, 407, 417 
cotton spindles, 389 
cultivated land per person, 143 
diying rice, ill, 14S 

farming, 42, 132, 135, 141 ff., 143 ff , 149 ff > 
iS4ff. 


tarm village, 142-143 ills, 142, 158 
feeding silkworms, ill, 15S 
fish culture, 53 

fisheries, 41-43, 47-48, 34-33, , 45, 43 

forest mdustrx, 264 
harvesting rice, ill , 14S 
iron and steel mdustij, 353-356 
numbci of animals, 144 
people engaged in fishing, 42 
percentage of people farmers, 141 
persons employed in silk culture, 139 
picking tea, til, 134 
population, 144 
pulling rice, til , 141 
railways, map, 403 
rice, map, 147 
rice paddies, til , 143 
rice yields, 146 
silk culture, 13S-160 
silk exports, 152, 160 
silk manufacturing, 196-399 
silk production, map, 397 
tea culture, 132, 135, til, 143 
tea exports, 135, 133, i6o 
textile industry, 389, 391 
threshing rice, til, 148 
winding siUc, til , 397 
Java, 14, 22, 244, 417 
peisons per square mile, 108 
population, 108 
railways, map, 403 
rubber, 13711, map, 138 
sugar, 110-112, maps, iii, 112 
sugar pioduction, 112 
tea, 131, 134-135, map, 131 
tea exports, 135 

(see also Netherlands East Indies) 
Jerome, 307 
Jersey City, 37s 
■ Johannesburg, 288 
Jute 

British India, map, 134 
conditions for growth, 135-157 
expoits, 153, 160 
in monsoon lands, 154-137 
peeling, til, 133 

Kansas, 6g ff , loi, 178 ff., 198 ff., 203 
cattle, 63 
coal, 326 

harvesting wheat, til, 177 
lead, 312 
petroleum, 300 ff. 
wheat in, 177-1S0 
zinc, 5 1 3-3 14 
Kansas City, 183, 375 f 
Kentucky, 198 ff , 219 ft 
agricultural implements industry, 367 
coal, 326 ff 
packing mdustry, 376 
Kenya, coffee production, 130 
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Keuecnaw Peninsula, 30S 
Key West, 54 
Kimberley, 289 

Knghiz, 3, 4, 24, 61, 67-6S, 70, ill , 68 
Knit goods, United States, map, 400 
Koiea (Chosen), 42 
cotton, map, 154 
grain sorghum, map, 150 
rice distncts, map, 146 
rice c\ports, 133 
silk, map, IS7 
silk exports, 152 
wheat, map, 130 

Labradoi, 29 ff , 32, ill, 29 
La Grange, Geuigia, til, 387 
Lake Erie, iron and steel region, 319, 346 
Lake Maracaibo, 302 1 , ill , 303 
Lapps, ill , 64 
Latvia, 230, 261 
Lead, 3ii-3i3> 338-3=:9 
United States production, map, 312 
uses, 311-3:2 
world production, 312 
Lemons, 173 
Lettuce, 199 
United States, map, 168 
Lima, Ohio, 361 

Limestone, 283, 320, 342 ff , 330, 332 ff 
Linen, 381 

Liverpool, 183, 196, 390, 402 
Llama, 90, 93, 536, 303, ill, 93, map, go 
Llanos, 60 f , 83, S3 
Lobos Island, 31 
Lofoten Islands, ills, as, 38 
fisheries, 39 
London, 39, 339, 4°2 
Long Island, 17, S3 
longing oysteis, til, 33 
Lorraine, 321-322, 353-354 
Los Angeles, 170, 301 
Louisiana, log fl , 1S7 ff , 192 ff., 236, 304 
cane areas, no 
petroleum, 300 ff 
sugar, no 
Lumber, 359 
Lumbering 

central hardwood forests, 257 
Europe, 259-263 
northeastein forests, 237-238 
southern states, 236 
(jee also Forest Industry) 

Lumber legions. United States, map, 234 
Luxembourg, 321, 323. 3So 
iron and steel industiy, 321, 330, 332 ff. 
steel districts, map, 352 

Maclime tools and accessories, 371 
United States, map, 371 
Machinery (see agricultural inaplements and 
industrial machinery) 


Mackenzie Riiei, ill, ^ 

Magdalena Rivei , ill , S 
mahogany lait, ill, 243 
Mahogan)’, 342 If , ill , 243 
Maine, 39-40, 45, 32-34. 219, 237!, 267 ff 
fisheries, 39 ff , 43 ff 
forest indiistrv, 255-25S 
paper mills, map, 269 
potato yields, 212 
pulp and paper mills, map, 2 68 
woolen goods, 394 f 
Malaya 

commeice, 133, 160, 161, 309, 407, 409, 4x7 

peail fisheries, 55 

lice area, map, 146 

lice expoits, 153, 161 

rubber expoits, 133, 160 

rubber industry, 137-140, map, 138 

tin mining, 309 

(lee alio British Malaya) 

Manchester, England, 196 
cotton distiict, 3S1 f , 388 f , 390 
Manchester, New Hampshue, 38: 

Manchuua, 67 
soy beans, 15: 

Manganese, 351 
mining region, map, 314 
woild pioduction, 316 
Mangels, 209 ff , 222 ff , tils , 210 
Manila hemp 
conditions foi giowth, 137 
diywg, ill, 136 
exports, 153, 161 
monsoon lands, 137 
Philippines, map, 134 
Manufactunng, 24, 323, 333-400 
agiicultuiai machineiy, 363-369 
and capital, 340 
and maikets, 340-341 
and raw mateiials, 339 
and tianspoitation, 339 
automobiles, 358-363 

Euiope, 267-271, 284, 314-315, 319, 333, 
330-355, 381-3S2, 388-391, 393-395 
iron and steel, 342-356 
labor, 339-340 
machineiy, 363-372 
natuie of, 333-341 
power, 338-339 
porver used in, graph, 33S 
regions of woiId, 156-338, maps, 284, 337 
slaughtering and meat packing, 3S0 
soutlieaslein Asia. 2S4, 325, 335-341. 35S- 
356, 381-382, 391-392, 396-399 
stimulating climate, 340 
textiles, 381-400 
types of, 335-338 

United States, 267-271, 284, 3:4-315, 319, 

323, 335-340, 342-349, 358-378, 381-386, 

391, 393-396, 398-400 
Maryland, 33-54, 168, 219 ff 
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blast furnaces, 319 
clothing, 399 f 
coal, 326 

non and steel, 346 ft 
railroad repau work, 370 
Massachusetts, 39-40, 45-46, 50, 52-54, 216- 
21S, 257 t , 267 ft , 370, 371-572 
climatic chart, 189 
clothing, 339 f 

consumption of raw cotton, map, 383 

cotton industry, 386 

cotton spindles, map, 383 

daily farm, map, 217 

daily industiy, 216-221 

dyeing textiles, 399 

electrical machinery, 372 

fisheries, 39 ff , 45 ff 

foundiy and machine shop pioducts, 371 
industrial machineiy, 370 
knit goods, 400 

machine tools and accessoiies, 371 
papei mills, map, 269 
taxes pel spindle, 3S6 
textile machinery, map, 372 
woolen goods, 394 f 
woolen mill, tU , 395 
Mauritius, 112 

Meat (we also beef, pork, mutton, and bacon) 
exporting countries, 378! 
importing countries, 378-379 
packing centers, 375-378 
packing industry. United States, 373-378 
Mediterranean region 
agriculture, 162-177 
citrus fruits, map, 174 
f aiming, 171-176 
grape areas, map, 17? 
glazing industiics, 92-93 
olives, map, 172 
wheat aieas, map, 174 
Mediterranean Sea, 30, 45-46 
Mesabi Range, 318-320, 322 
Messena, New Yoik, 315 
Metcalf, Arizona, 307 
Mexico, S3, 289 

banana exports, iiS 
coffee production, 130 
exports, 415-416 
imports, 415-416 
oil industry, 303 
pearl fisheries, 55 

Michigan, 48, 168, 198 It , 216 ff., 219 ff , 
267 ff , 370 ff 

agricultural implements industry, 367 

automobile mdustiy, 359-361 

beet areas, no 

copper industry, 307 

dairy industry, 216-221 

employees m automobile factories, 360 

farming, 198 ff 

foundry and machine shop products, 371 


industrial machincrj , 370 
non ore, 320 
knit goods, 400 

machine tools and accessoiies, 371 
mining iron, 319-320 
paper mills, 269 

Milk, 59, 68, 8s, 194, 216 H , 225, 227 f 
Millet 

aieas, map, 150 
monsoon lands, 149-150 
Milxvaukee, 375 
Mining industries, 279 ff 

Atnca, 284, 2SS-2S9, 30S-309, 312-316, 32S- 
330 

Alabama, 320 

alloy metals, 315-316 

and population distiibution, 17-1S 

bauxite, 314-316 

Chile, 2S4, 292-295, ;oS 

coal, 325-331 

commercial control of mineials, table, 317 
copper, 306-309, iff, 309 
diamonds, 289-291 

Europe, 284, 294-296, 303-304, 312-316, 
321-323, 328-330, map, 321 
gold, 286-289 

lion, 318-323, United States, map, 319 
lead, 311-51? 

mineral ftitilizers, 292-298 
nature of, 281-283 
nickel, 313 
nitrate=, 292-295 
petroleum, 299-304 
potash, 295-297 
regions, map, 284 
silver, 289 

South America, 284, 2S8, 292-295, 302-303, 
309-310, 312-316, 319, 323, 330 
southeastern Asia, 2S4, 302, 308-3:0, 312- 
316, 323, 32S, 330 
tin, 309-310, lit, 309 

United States, 282, 284, 286-291, 296-297, 
299-304, 306-309, 321-316, 31S-321. 325- 

329 

world, map, 284 

Minnesota, 48, 177 ff, 19S ff , 216 ff, 219 ff, 
322 

agricultuial implements industry, 367 
cattle, 65, 219 
dairy industiy, 216-221 
farming, 198 ft 
iron ore, 320 
knit goods, 400 
mining iron, 318-320 
Mississippi, 1S7 ff , 256 ff, 
faiming, 192 tf 
lumbering, 256 ff 

Missouri, 69 ff , 168, 198 ff , 203, 312 
agricultural implements industry, 367 
cattle, 63 
clothing, 399 
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coal, 326 f 
fanning, 198 ft 
lion oie, 320 
lead, 312 
zinc, 313-314 
Mobile, 347 

banana port, 117 
Molybdenum 
mining region, map, 311 
ivoild production, 316 
Monsoon agricultuie, 141-161 
Montana, 69 ff , 96, 177 ft 
coal, 326 

copper industry, 307-30S 
f aiming, i77ff 
grazing industiy, 69 ff. 
lead, 312 
phosphate, 297 
silver production, 289 
zinc, 313 

Montreal, 1S3, 319 
Moienci, Arizona, 307 
Morocco, 397 

Mutton, 73 ff , 79 t , 91 ff , 314, 379, 408 It 
Mprobalans, 250 

Nantucket, 50 
National forests, map, 274 
Natuial environment, as related to popula- 
tion, 8, 9-1S 
elements of, 9-18 
Natural gas, 304 
Naval stores, 246-248, ill, 246 
France, 247-248 
United States, 246-248 
Nebraska, 69ft, 177 ff, 198 ff 
agiicultural machmety, 365 
cattle, 63 

farming, 177 ff, 202 ff 
glazing, 69 ff 
stockyards, ill, 374 
sugar, 110 

Negroes, 120, 122, 1S7, igo-191, 194,336, ill , 8 
Netherlands, 379 
butter etpoits and imports, 330 
cheese exports, 230 
daiiymg, 227-228 
sugar production, 113 
wheat yields, 213 
(see also Holland) 

Netheilands East Indies, 309 
commerce, 407, 409 
tea culture, 432-135 

(see also Butch East Indies, Java, and 
Sumatra) 

Nevada, 69 ff., 96, 287 
coppei, 307 
gold pioduction, 2S7 
silver pioduction, 289 
zinc, 313 
NeiV Bedford, 50 


New England, 17, 21, 31, 220, 361, 370 ff 
clothing, 399 f 
cost of living, 3S6 -3S7 
cotton textile industiy, 2S2-2S5, 5S6-387, 
maps, 383, 384, 389, 399 
daily taiming, 216-321 
dyeing textiles, 399 £ 
fishing indiistiv, 30 ft , 39-41, 43, map, 39 
forest mdusliv, 233-23S 
mdubtiial machineiv, 370 
production ol textile machmeiy, 372 
lajon manufacturing, 399 
silk industiy, 397-399 
whaling, 30-51 

wood pulp and papei industries, 268-269 
wool consumption, 393 
woolen goods, 394 f 

Newfoundland, 21, 52, 323 
fishciies, 39-41 
occupations, 32 

New Hdinpshiic, 216 ff, 257 f, 267 ff 
daily industiy, 216-221 
forest industry, 255-258 
knit goods, 400 

pulp and paper mills, 268, map, 269 
textile machmciy, 372 
textile mills at Manchestci, ill, 381 
woolen goods, 394 f 

New Jeisey, 17, 53-54, 168, 216 ff, 220 f, 297, 
301, 337, 360, 370 ff , 399 
blast furnaces, 319 
clothing, 399 f 
coal, 326 

dyeing textiles, 399 

electrical machinery, 372 

foundry and machine shop pioducts, 371 

iron and steel, 346 ff. 

iron oie, 320 

knit goods, 400 

papei mills, 269 

ravon manufacturing, 399 

silk industry, 397-399 

textile machinery, 372 

woolen goods, 394 f, 

zinc, 313 

New London, 50. 383 

New Mexico, 69 ff , 96 
coal, 326 
copper, 307 ff. 
gold pioduction, 287 
iron oie, 320 
lead, 312 
petroleum, 300 ff 
silver pioduction, 289 
*inc, 313 

New Oileans, 1S3, 196 
banana port, 117 
cotton port, ig6 
gram port, 1S3 

New York City, 6, 25, 53, no, 123, 183, 220, 
30Z. 374! 385, 387, 41T, ill, 6 
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banana poit, map, 117 

clothing manulacturing, 398-400 

gram poit, 183 

live stock market, 375 

manufacture of wealing ippaie!, 399-400 

lailioads, 404 

steamship routes, 402 

New Yoik State, 48, 6S, no, 16S, 216 11 , 219, 
221, 237!, 26711, 300-301, 367, 371 
agiicultural implements industry, 367 
agricultural machinery inciustij, 367 
aluminum, 314-313 
blast furnaces, 319 
clothing, 398 f 
daily industry, 216-221 
dyeing textiles, 399 
electrical machineiy, 372 
foundry and machine shop pioducts, 371 
iron ore, 320 
knit goods, 400 

machine tools and accessories, 371 

packing industry, 374 

paper mills, 269 

petroleum, 300 if 

pulp and paper mills, 26S 

railioad lepair work, 370 

rayon manufactuie, 399 

sheep and people, O3 

silk mdustry, 397-399 

woolen goods, 394 f 

zinc, 313 

New Zealand, 76, 79-81 
butter expoits, 230 
cheese exports, 230 
dairy industry, 228-229 
exports, 79, 408 
forest industiy, 263 
grazing, 77-So, maps, 80 
lailways, map, 403 
Niagaia Falls, 313 
Nicaragua 
banana exports, 118 
forest gathering mdustry, 238 ft 
Nickel, 351, 338 f 
mining regions, 313 
smelter, til, 313 
world production, 312 
Nigeria, cacao production, 123 
Nile River, 16 
Nile Valley, 13, 16 
Nitrates, 292-295 
commerce in, 294-293 
districts, 292, map, 294 
oficina, til, 293 
world pioduclion, 293 
Nitrogen, synthetic forms, 294 
Noith America, railways, map, 404 
Noith Atlantic tiado route, map, 402 
North Caiolina, iS7ff., 192 ff, 256 
consumption of raw cotton, 383 
cotton spindles, 383 


dyeing textiles, 399 
knit goods, 400 
tanning matenals, 230 
North Dakota, 69 It , 177 ff 
climatic chart, iSi 
coal, 326 

farming, 177 ft , 20a ft 
gram elevatois, ill, 1S3 
slaughtci mg, 373 
wheat in, 177-1S0 
Noith Sea fisheries, 38-39 
Norway, 30 ft, 315, 322 
expoits, 414 
fisheries, 3 8-3 9 
foiest industry, 260-263 
iron ore shipments, 321 
people engaged in fishing, 31 
percentage of land in ciops and pasture, 32 
whaling industiy, 51 
Nova Scotia, ill , 32, 37, 40 
fisheries, 39-41 

Oats, 177 f, iSS, 194, 207 ff , 213-214, 217 f, 
223 f , 226 f 
Canada, map, 203 
United States, map, 203 
Occupations, 3-5, 20-24 ^■l^o various in- 

dustries) 

Ocean trade routes, taap, 402 
Ogden, Utah, 373 

Ohio, 48, 16S, 198 ff , 203, 216 ft , 301, 304, 
37° ft 

agricultural implements industry, 367 

automobile industry, 360-362 

beet aieas, no 

blast furnaces, 319 

cattle, 63, 219 

clothing, 399 f 

dairy industry, 318-322 

dyeing textiles, 399 

electrical machinery, 372 

employees m automobile industry, 360 

farming, iSo, 19S ft., 21S-221 

foundry and machine shop products, 371 

industrial machineiy, 370 

iron and steel, 345 ft 

knit goods, 400 

machine tools and accessories, 371 
packing industry, 376 
paper mills, 269 
peti oleum, 300 ff 
railroad repair work, 370 
Oklahoma, 69 ff , 177 ff , 187 ff , 301, 304 
cattle, 63, 219 
coal, 326 

farming, 177 ff, iSSff., 202 ff. 

grazing, 69 ff. 

lead, 312 

petroleum, 300 ft 

zinc, 313-314 

Oklahoma City, population growth, 301 
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Olive oil, evpoits of world, table, 173 
Olives, 172, 174 
areas in Euiope, map, 172 
aieas in Mediteiranean region, map, 172 
Spam, ill, 171 
Omaha, 374 ft 
stocky aids, ill, 371. 

Oianges, 163, 166, 16S, 170, 173, 176 
California, ill, 173 

Oregon, 46-47, 63 , 69ft, 96, 168, H , 219, 
221, 233 tf 
cattle, 65, 219 
fishing, 46-47 
grazing, 6g tf 
lumbeiing, 233-236 
pasture, 96 

salmon fishing, >11, 46 
seasonal giazing langes, g6 
sheep, 96 
wheat, iSo 

Oyster fisheries, 32-34, ill, S3 

Pacific forests, 274-276 

Pacific Ocean, trade routes, map, 402 

Palm nuts, 242 

Palestine, wine exports, 173 

Pampa, 8 j 

glazing industiieSj 74-76 
of Argentina, 61 
wheat farming, 183-183 
{see also Argentina) 

Panama, 286 
banana aieas, map, 117 
banana exports, table, 118 
cacao pioduction, 123 
hulling cacao beans, ill, 120 
peail fishenes, 53 
Panama Canal, 402, 411, ill, 25 
Panama hats, gathering fibeis and making, 
241-242, til, 241 
Paper industiv, 267-271 
Europe, 268-271 
Germany, til , 270 
United States, 267-270 
mills, map, 269 

Paraguay, tanning factoiy, ill, 249 
Patagonia, 76-77 

Paterson, New Jeisey, silk factory, 398 
Pawtucket, Rhode Island, first cotton mill, 3S3 
Peaches, ibS f , 204 
United States, map, 16S 
Peanuts, 194 
Pearls, 34-33 
Pears, 204 

Peas, 168 f , 194, 209 f. 

Pennines, 3SS, 390, 394 
Pennsylvania, 216 ff, 304, 370 ff 
Bethlehem steel plant, ill, 34s 
blast furnaces, 319 
cattle, 63, 219 
clothing, 399! 


coal, 326 fi 

daily industiy, 216-221 
discovery of oil, agg 
dyeing textiles, 399 

electiical machinciy, 372 * 

foundiv and machine shop pioducts, 371 

indiistiial machineu, map, 370 

non and steel, 345 If 

lion ore, jig f 

knit goods, 400 

machine tools and accessoiies, 371 
packing industry, 374 
papei mills, 269 
peti oleum, 300 ff 

pioduction ot textile machinery, 372 
railioad cais, 370 
rayon manufactuiing, 399 
silk industry, 397-399 
textile machineiy, 372 
woolen goods, 394 f 
Pensacola, Floiida, 247 

Per capita consumption of wood, gtaph, 261 
Persian Gulf, pearl fisheries, 53 
Persian lugs, 92 
Peiu, 11, 24, 289, 316 
cotton pioduction, 196, 391 
expoits, 416 
impoits, 416 
latoon Clops, loS 
sugar aiea, 110 
sugar production, 113 
Petroleum, 51, 282 It 
commercial control, 300 
fields of world, map, 302 
industiy, 299-304 
in the United States, 300-303 
Mexico, 303 
oil lefimng, 302-303 
Russia, 303-304 
transportation, 301-304 
United States production, map, 300 
uses of, 299-300 
'Venezuela, 303 
world pioduction, 300 
Philadelphia, 53, 123 
Philippine Islands 
cacao production, 123 
climatic chait, 156 
corn in, 151 
diying abaca, til , 136 
expoits and imports, 153, 161, 409, 417 
hemp exports, 133, r6i 
Manila hemp, map, 134 
idilways, map, 403 
rice areas, 146 
sugar, no 

Phoenicia, 30, 45, 282 
Phosphate 

exports, Tunisia, 176 
United States, 297 
woild production, 293 
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Pitchfork, Wyoming, til , 59 
Pitbburgn, 319, 345, 361, 373 
coal mining near, 326-328 
iron and steel distuct, 319, 343-346 
Platinum, 291 
mining regions, map, 287 
world production, 288 
Plums, 204 

United States, map, 168 
Poland 

farming, 211-215 

non and steel industij, 331, 330 f, 353, 
mapi, 321, 350, 352, 353 
sugar production, 113 
te\tile industiy, 390-391 
Population 
and giazmg, 64-63 

and manufacturing, 33S f , 339-84°) 844) 
346, 350-351) 352-355, 360, 37° £f , 382 *f 
and lainfall, 12-13 
and relief, lo-ii 
and nee cultuie, 141-144 
and temperatuie, 13-15 
center of the United States, 387 
density, 6-8 

distribution, 3-8, map, 4-3 
sugar culture, loS 
Portland, Maine, 39, 46, 347 
Portland, Oregon, gtain port, 183 
Ports, world map of, 402 
Portugal, ill , 44 
olive oil espoits, 173 
w’lne evports, 173 
Potash industry, 293-297 
mine, ill, 293 
plant, Geimany, ill , 296 
world production, 295 
Potatoes, 199, 207 ff, 210-212, 213, 223 f 
and mived farming, 21 1-2 12 
Europe, map, 212 
SOI ting, ill , 212 

Umlecl States and Canada, map, 220 
uses, 212 

Pribilof Islands, 51-32 
seal rookeries, ill , 53 
Prunes, 16S f 
Puerto Rico 
ratoon crops, loS 
sugai, 108 ft , 113 

Pulp and paper industry, 267-271 
mills in United States, map, 26S 
(see alio wood pulp and paper) 

Punjab, wheat, 150 f 

Quebiacho industiy, 248-230, 251, 408, 417 
Queensland, Austialia, 88, 110 
Quinine, 24S 

Rabbit 

pest in Austialia, 78 
skins exported, 78, 417 


Railroads 
Africa, map, 404 
Asia, map, 403 
Australia, map, 403 
cars, 370-371 

United States, map, 370 
Central Heishey, 107 
coftee regions, Brazil, 126 
Cuba, 108 
Euiope, map, 404 
Java, 1 1 2, 405 
nitrate, Chile, 294 
Noith Ametica, map, 404 
lepair woik, 370 
United States, map, 370 
signihcancc of, 18-19, 72, 84, 107, 117, 124 
12S, 139, 1S2, 192, 206, 220, 23s, 310 
318-320, 329) 34°) 343) 345) 847) 854) 37°, 
384, 404-405 

South America, map, 404 
world, map, 404-403 

Rainfall and distribution of population, 12-13 
mapi, South Alnca, So, world, annual, 12- 
13, woild, seasonal, 62-64 
(see also climatic charts) 

Raism production, 163 
California, 165-169 
climate and, 163-169 
coopeiative marketmg and, 169 
diseases and pests, 169 
drying, ill , 167 
cxpoits, table, 170 
lainlail and, 165-169 
soils favoring, 165 
temperatures and, 163-169 
weather conditions and, 163-169 
Ray on industiy , 398-399 
Red mountain, iron ore deposits, 319-320, 343- 
344 

Reindeei, 64 
Relief 

and the distribution of population, lo-ii 
woild, map, lo-ii 
Rhine River, tiansportation, ill , 333 
Rhode Island, 59-40, 32-34, 216 ff 
Lonsumption of raw eotton, 383 
cotton spindles, 383 
dyeing textiles, 399 
knit goods, 400 
textile machmeiy, 392 
woolen goods, 394 f 
(see also New England) 

Rhodesia, 289 
Rice, 149 ft , 193 

area devoted to, 141-143, 143-146 
climate, 136, 146 
cultivation, 147-148 
diving, ill , 148 

exporting and importing countiies, 14S 
expoils, southeastern Asia, 133 
farming, 141-144) i45-i49 
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harvestinKi til , 148 
Japan, til , 141, map, 147 
plovvins' land, iH , 144 
lesions, map, 146 
thicshing, itt , 148 
jidds, T46 
Richmond, ^47* 

Rio dc Janeiio, 128 

Rocks Mountains, 64, tjo, -.n, ^cJ^, ill, 5 
RolU Mountain foieds, lumbering, 350 
Ruhbei, io6, 558 f 
(.ollecting, iH , 130 
Dxpoits, 134, 160 f 
faiming, 156-140 
gathering, 136-157, 340 
physical conditions £01, 156-140 
plantation industrs , 157-140 
producing regions, map, 138 
pioduction, I/iMf, 140 
smoking, til , 157 
tiansporting, ill , 139 
Ruhr 

coal mining, 529 f 
cotton induatrj , 390 f 
non and steel industry, 350 ft 
non me, 321 f 
Russia, 7i 4S 
buttei expoits, 230 
consumptiun of cotton, 391 
cotton spindles, 391 
foicst industiy, 265-264 
iron and steel iiidustiy, 521, 532, 353, mapi, 

321. 352 

petioleum industiy, 303-504 
souice of cotton, 58S 
sugai pioduction, 113 
textile distucts, 5S9-390. 394-39S 
wheat faiming, 183 
Rye, i77f >213-214. 223 f 
Euiope, wap, 214 

Sahara, 12, 92 
St Joseph, Missouii, 373 
St Lotus, 32, 360, 57:, 376 
automobile manufacturing center, 360 
iron and steel center, 319 
lailroad center, 370 
slaiighteung center, 373 f. 

St. Paul, 376 

Salmon fisheries, 46-47 

Salt Lake City, 506 

Salt Lake oasis, 93 

San Fiancisco, 31, no, 234, 2S6 

Santa Fe National Forest, til, 273 

Santos, Brazil, 128 

Sao Paulo, 86 

Sao Thome, cacao production, 125 
Sardine fisheiies, 39, 44-46 
Sardinia, 45 

Savanna, i6, 39 ff , 61, S3- Sg, map, 60-O1 
Africa, 83 


^uitr.ilia, 88 
Bolivar, S3 
C arapns, 83-86 
(Ran Chaco, S6-87 
Llanos, 86-S7 
South ‘Vmeiica, 83-88 
Saiannali, Gemgia, 196, 2 jh f 
lotton port, igf) 

Scotland, 21, 51, 58-59, 76, 92-93 
climatic chait, 224 
coal milling, 329, 559 
dairy taim, map, 226 
daily faiming, 223-227 
/aiming, 207-209, 211-214, 223-227 
fisheiies, 51 fl , 58 ff 

non and steel industiy, 521-522, 529, 359, 
350-313. W'lf’b 321, 559, 330, 3ii 
manufacturing, 521-322, 339, 559, 350-335, 
390, 394-398. miipf, 331 , 339, 350, 331. 390, 
394 

peicentage rough grazing land, 95 
type farm, 207-208, 223-227, maps, 208, 226 
Seal hunting, 33-33, 31-52 
Seasonal giazing langes, western United States, 
map, 96 

Seattle, W-isliington, 1S3, 233 
fishing industry, 30, 46-47 
grain port, 185 
lumbei industiy, 233-236 
Shanghai 
silk region, 137 
woild poll, 402 

Sheep, 73-73, 90 ff, 17s, 207-213, 336, 37,3 ff. 
393, till, 3, n 
iueas of wot Id, map, 76 
Australia, 78 
Euiope, map,Qt 
Gieat Biitam, til , 93 
in Japan, 144 
m the pampa, 73 
New Zealand, 79-So, map, 80 
leccipls at stocky aids in the United States, 
map, 373 

South Anieuca, map, 94 
United States, map, 96 
Sheffield, England, 339, 3Si. 355 
Shipbuilding 

in Gieat Biitain, 339, 351-382 
in United States, 347, 360, 373 
Siam 

cotton aieas, 134 
lice areas, 146 
lice exports, 133 
Siberia, 403 

foicst industry, 263-264 
wheal /aiming, 183 
(4CC aim Russia) 

Siena Leone, 120, 2 p 
cacao pioduction, 133 
Silk industry, 132, 137-161, 381, 396-399 
artificial, 298-299 
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exports, Tj2, i6o 
Jeeding worms, ill , 159 
in monsoon agriculture, 1=52, i,S-i6o, maps, 
157 , 397 

manufactiuing, ijg-ifir, 396-399, ill, 159, 
map, 39S 

production, maps, 137, 397 
rayon, map, 399 
leeling, ill, 159 

regions of pioduction, 152, 137-161, 306-307, 
maps, 157, 397 

United States, 396-399, maps, 398, 599 
winding, ill, 397 
Silver, 24, 291, 307, 30S, 315 
mining, 2S9 

mining regions, map, 287 
United States production, map, 289 
world pioduction, 288 
Smgapore, 47, 13S, 402 
focus of ocean routes, 139 
Sioux City, 375 f 

Slaughtering and meat packing, 372-3S0 
growth in Middle West, 376-377 
westward movement of, 374-377 
Slaughtenng centers, United States, 373-, 78 
Soils, 17, 129, 137, 164, 194, 196, 203-203, 
208 if , 219 f 

and population distribution, 16-17 
and wheat production, 180 f 
banana, 113, 117-118 
cane, 108 f 
coffee, 126 
corn belt, 200 
cotton, 134, 187 
cotton belt, 193-194 
for cacao, iig-120, 121 f. 
for grapes, 164 f 
for tea, 131, 133 f 
potato, 212 
lice, 147 
sugar beet, 213 
Souices of power 282, 338 
South Afiica 

butter and cheese expoits, ejo 
cattle, map, 80 
dairy mdustiy, 229 
diamond mine, ill, 290 
expoits, 81, 175, 408 
gold industry, 288-289 
grazing, 79-81 
wme exports, 173 
wool exports, Si 
South America 
beef exports, 379 
cattle, map, 73, 86 
corn, map, 203 

faiming, 102-104, iio-iii, 117, 119-123, 
124-131, 183-1S31 228-230 
foiest mdustiy, 240-244, 248-231, 363- 
266 

grazing, 74-77. 84-8S, 90, 94-93 
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manufacturing, t?7f, 335, 380, i9i, ’,981 
mining, 281, 287!, 2.89-291, 292-293, 

300, 302-303, ’,oS-3io, ,t2-ii6, uOi 

321 

railuavs, map, 404 
savannas, 60, 61, 84-S9 
sheep, map, 94 
sugar, 110-113, map, iii 
trade, 401-403, 406-409, 413, 413-417 
South Caiolina, 168, 1S7 ti , 192 If , 246 It , 23), 

256 f 

consumption of law cotton, map, 38 5 
cotton spindles, map, 383 
dyeing textiles, 399 
knit goods, 400 
piedmont, 195 f, 383-3S7 
South Dakota, 69 ff , 96, 177 ff , 19P5 ft , 202 ft , 
2S7 , 375 
cattle, 63, 2ig 
gold production, 2S7 
farming, 177 ft , 202 ft 
South Georgia, 51 
South Orkneys, 31 
South Shetland Islands, 31 
South St Paul, 373 
Southein Appalachian coal field, 328 
Southern Appalachians, 

consumption ol cotton, 388, map, 3S3 
cost of living, 386-387 
cotton consumption, 389 
cotton spindles, 389, map, 383 
textile industry, 383-3S7 
textile towns, map, 3S3 
Spam, 163, 313, 321 1 
agiiculturc, 171-176 
cheese imports, 230 
coik, 176, 250-231, ill, 230 
exports, 176 
fre=h fiuit exports, 176 
iron and steel industry, 321, 330, 333, map, 
350 

lion ore, 176, 319, 321-322, map, 321 

olive oil expoits, 175 f 

olive orchards, til , I'jx 

oianges, 176 

raism evpoits, 170 

sugai production, 113 

textile districts, 3S9 £ 

wme exports, 173 f 

wool, 176 

Sparrows Point, Maryland, .346-34S 
steel plant, ill, 34S, map, 347 
Spitzbcrgen, whale station, ill, So 
Sponges, 34-36 
exports, Tunisia, 176 
Springfield, Massachusetts, 374 
Stassfurt, Germany, 295 
Steel (see iron and steel) 

Steppes, 39, 67-68 
Strawberries, 168 f 
Sudan, 16, 61 
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beet '■u^ai, iir-ii-?, an, f , woiltl, map, in, 
wnild producticm, liibtr, iia-m 
cane ‘,UKai, 106-115, vvnild, map, in, vvmid 
piodurtion, table, 112-115 
[bmatic cniiditinii"; foi, 108-110 
Cuba, io6-ni, Hershev Cential, map, 107, 
plantations, map, 108 
Foimosa, 112-115, map, in 
Hawaii, 107, no-iTi, 115 
India, 110-115, 117 
Java, 107, 110-115, map, 112 
Philippines, no-113 

producing regions of the vvoild, map, in 
Ilnited States, map, no 
woild trade in, 112-113 
Sulphur, 297 
world production, 295 
Sumac, 230 

Sumatra, rubber mdustu, 1 57-140 (see also 
Dutch East Indies and Nethei lands East 
Indies) 

Sun-Maid packing plant, ill , 167 
Sweden, 321 f , 323 
daily cows, ill , 227 
danvmg, 227-228 
foiLSt industry, 260-263 
lion and steel industiv, 321-323, Sio, 332, 
35S, maps, 321, 35° 
iron mines, ill, 31S 
log raft, ill, 263 
mangels, ill, 210 
sawmill, ill, 262 
sugar pioduction, ni, 113 
textile industiy, 389-390 
Swine, Ss, 151-1S2, i77f, 294, 199-204, 207- 
212, 21S, 221, 373 f£ 

Denmaik, ill, 225 
Europe, map, 213 
Illinois, ill, 377 
m Japan, 144 

receipts at stockyards, map, 373 
United States, map, 202 
Switzerland, 64, 315 
aiea of farm land, 227 
area of high pastuies, 227 
butter imports, 230 
cacao manufacture, 123 
cheese exports and imports, 230 
daily cows, til, 228 
dairying, 227-228 
expoits, 230, 414 
silk industry, 396-399 
textile industry, 390-391 
Syria, olive oil exports, 173 

Tacoma, Washington, sawmill, ill, 253 
Tagm nuts, gathering, 241-242 
Taltal, nitrate district, 292-294 
Tampa, Florida, 297 
Tanganyika, coffee production, 130 


Tinning matenak, 248-230 
facton , ill , 240 
United States, 249-230 
Parapaca, nitrate distiict, 292-295 
Taipon Spiings, Floiida, 34 
sponges, ill , 34 
Tea, 138 f 

distiicls, map, 131 
districts of India, 134 
cxpoils, 135, 160, table, 133 
faimmg, 133-156 
in China, 132, 133-134 
Japan, 131-133. I33, dls , 134, 143 
per capita consumption, 131 
physical conditions for, 152-133 
plantation in Assam, ill, 153 
Teak, lumbenng, 214 
Temperate haulwood foicsts, 254-237 
Tempeiate softwood foicsts, 256-237 
Temperatiiie and distnbution of population, 

n-13 

(see also climatic charts and climate) 
Tempeiatuie regions, woild map, 14-13 
Tennessee, 1S7 ff , 192 it 
aluminum, 314-31S 
blast fmnaces, 319 
coal, 326 It 
dyeing textiles, 399 
farming, 187 ff 
iron 01 e, 320 
knit goods, 400 
packing industiy, 376 
phosphate, 297 
potash, 297 
steel, 348 
zinc, 313 

Texas, 65, 69, 71-73, 16S, 177 ff, 187®, 248, 

236, 29?. 304. 38s 

cattle, 70-73 
cattle and people, 63 
climatic chait, 1S9 
coal, 326 

cotton faim, 187-igi, map, 188 
cotton picker, ill , 365 
pell oleum, 300 ff 
sulphur, 297 
wintei crops, 168 
Textile industries 

cotton, 382-392, maps, 383, 383, 389 
eastern Asia, 391-392, 396-398, maps, 389, 
393, 397, 39S, 399 

England, 381-382, 388-390, maps, 389, 390, 
393, 394, 398. 399 

Europe, 3S1-3S2, 388-391, 394-393, 397-398, 
maps, 389, 390, 393, 394, 397, 39S, 399 
mills, Manchester, New Hampshire, ill, 381 
New England, 283-283, maps, 383, 384, 389, 
393, 394, 398, 399 
silk, 396-399, maps, 397, 398, 399 
southern Appalachians, 383-3S7, maps, 383, 
38S. 389, 393, 394, 398, 399 
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United States, 381-3S8, 592-39S) 396-40°> 
maps, 383, 389, 394, 398, 399 
woblen, 392-396, map, 393 
woild maps, 389, 393, 397, 398, 399 
Textile machinery, 372 
inventions oi, 282 
United States, map, 372 
Tibet, 64 
grazing, 90-91 
Tin, 24, 3ri, 336, 359 
Asia, 309 
Bolivia, 309-310 
mining regions, map, 309 
uses, 310 
Tobacco, 336 

Tocopilla nitrate district, 292-294 
Togo, cacao production, isj 
Toledo, Ohio, 346 
Tomatoes, 168 f 

Trade, 401-418 (see also commerce) 
agricultural machinery, 367-369 
banana, iiS, map, 117 
cacao beans, 123 
cheese, 230 
chicle, 240 
coffee, 124, 129 
cork, 250 
com, 206, 379 
cotton, 195-196 
in cane sugar, 112 
111 wheat, 185 
palm nuts, 242 
pulp products, 269 
lice, 148 
rubber, 139 
sugai, no 
tea, i33i i33) iho 
United States, 411-419 
Trade tables 

agricultuial exports, southeastern Asia, 132- 
153, 160-161 
butter, 230 
cheese, 230 
cotton exports, 1S4 
exports of olive oil, 175 
expoits of Spam, 176 
exports of Tunisia, 176 
expoits of wine, 175 
raisin expoits, 170 
tea expoits, 133 

United States banana impoits, 118 
wheat exports, 184 
wool exports of the woild, Si 
Trade routes, maps, 402, 404-405 
Tianspoitation, 18-19, 25, 3Si-3S2i 354 f > 387i 
394-395. 401 
automobile, ill, 358 
banana, 116-117 
Burlington Zephyr, ill, 40S 
by dog sled, 35 
coffee, 128 


cotton, 191-192 
Magdalena, til, 243 
ocean, 18-19, 401-403 

of iron ore, 318-321, in Europe, map, 321, 
in United Statc=, map, 319 
of petroleum, 301-304 
ot wheat, 1S3 

railway map of the world, 404-403 
Rhine Rivei, ill, 353 
tiade routes, map, 402 
Yangtze-kiang Rivei, til, 18 
Transvaal, 288, ill, 281 
Trinidad, cacao pioduction, 123 
Tropical hardwood forests, 223-224, 238-245 
Tse-tse fly, 84 

Tulsa, Oklahoma, population growth, 301 
Tuna fisheries, 45-46 
Tundra, 59, mop, 60-61 
Tungsten, 3Si 

mining region, map, 314 
world production, 316 
Tunisia, 297 

exports, table, 176 
wine exports, 175 f 
Turkey 

olive oil exports, 175 
raism export', 171 
Turnips, 207 f£ , 226 f 

and mixed farming, 2 10-2 12 
Turpentine, 246-248 
gathering, ill, 236 
tapping tiee, ill, 247 
Type farms 

banana, 114-115, map, 114 

China, 142-143, map, 142 

corn, 198-203, map, 199 

cotton, 1S7-192, map, 1S8 

daily’, 216-218, 223-227, map, 217 

Darkemvald spiing wheat, 177-17S, map, 

178 

Denmaik dairy farm, 222-225, map, 223 

England, 209-21 1, map, 209 

Heath haid-winter wheat, 178-1S0, map, 

179 

Japan, 142-143, 158, maps, 142, 158 
Jones corn farm, 198-203, map, 199 
Scotland, 207-209, 225-227, maps, 20S, 226 

Union of South Africa (see South Africa) 
United Kmgdom, ii, 137, 303, 3og f , 379- 

383 

banana imports, nS 
butter imports, 230 
cheese exports, 230 

commerce, 401-403, 406-407,413-414, maps 
402, 406, 413 
cotton spindles, 389 
exports, 403, 414 
imports of forest products, 260 
land m turnips, 211 
per capita tea consumption, 131 
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silk manuliK-UuinR, vj6- ’,99 
suRai pioduction, iij 
textile district^;, >94-395 
of coal, Rtaph, 329 
(>fp aho England and Gicat Biitain) 

United States, i57 
area m potatoes, J12 
banana impoits, iiS 
butter exports, 230 
butter impoits, 230 
cantaloupes and muskraelons, 16S 
cattle industrj , 69-72 
center of population, 3S7 
changes in our trade, 411-412 
cheese exports, 230 
cheese imports, 230 
climatic chaits, 164, 181, 1S9 
clothing industiy, 398-400 
coal fields, 326-32S 
coal mining, 126-328, tlU , 32?, 337 
corameice, 401-407, 411-419 
cotton textile industry , >82-388 
cultivated land pei peison, 141 
dairying, 216-222 
exports bv classes, giaph, 411 
farming, 162-164, 165-171, i7"-JS4i 

J9S, 19S-207, 216-223 
fisheries, 30 ft , 40 ff , 52-53 
foreign trade, 401-410, 411-419 
gold industiy, 286-289 
giain faiming, 177 if 
impoits by classes, giaph, 41 1 
imports of jute, 153 
industrial raachineiy, 369-372 
lion and steel industries, 342-349 
iron mining mdustij, 31S-321 
lead industiy, 312-313 
lumbering, 233-258 
meat packing industry, 373-3 78 
mixed faimmg, 187 ff 
naval stores industry, 246-248 
Pacific foiests, 234-236 
pel capita consumption of sugar, 112 
per capita consumption of tea, 131 
phosphate industiy, 297, map, 297 
position favors tiade, 411 
position in automobile industiy, 362 
position in non and steel industry, 348 
potash resources, 296 

production of agriculluial machmciy, 366- 

367 

laisin exports, 171 

rice yields, 146 

silk industiy, 397-399 

source of sugar supply, no 

sugar production, iia, 113 

tanning materials mdushj, 349-230 

tiade with Canada, 414-413, graph, 412 

trade yvith Europe, 412-414, graph, 412 

trade with South America, 416-417 

trade with southeastern Asia, 417-418 


liadc with tempeiato icgiuns of the Southern 
Hemispheic, 417 

trade with tiopicai Amenca, 414-416 
uies ol coal, graph, 329 
wheat faimmg, 177-183 
wood pulp and papei industiics, 267-271 
wool producing ateas, 395 
woolen textile industiy, 395-396 
zinc industiy, 31 5-314 
United States, maps 
agiicultural machinery, 367 
alfalfa, q6 

automobile manufacturing centers, 360 

blast furnaces, 319 

cattle, 6s, 219 

chickens, 201 

citrus fiuit areas, 170, 

coal fields, 326 

coal production, 326 

consumption of cotton, 383 

coppei pioduction, 307 

corn, 202 

cotton belt, ipj 

cotton spindles, 383 

crops in cotton belt, 194 

dairy tows, 219 

dyeing textiles, 399 

electrical nmchmeiy, 372 

fcitilizeis, 297 

foieign tiade by cnuntiics, 413 
foundry and machine shop pioducts, 371 
gold production, 287 
grape areas, i66 

grazing and meat market areas, 72 
hay, 220 

lion mining legions, 319 
non oie pioduction, 320 
iingated land, 164 
knit goods, 40a 
lead production, 312 
lettuce, 168 

lumber, regions and markets, 234 
machine tools, 371 
national forests, 274 
nine tiuits, 168 
oats, 203 

original and piesent viigin foicst acieage, 
257 

paper and pulp mills, 26S, 369 
pasture unsuited foi crops, 96 
peach trees, t68 
petioleum production, 300 
plums and prunes, j 6S 
potatoes, 220 

railioad and cai lepair work, 370 
leceipts from sale of dairy products, 231 
receipts of cattle, swme and sheep at stock- 
yards. 373 

seven vegetables, 168 
sheep, 96 

silver production, 2S9 
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steel districts, 3:55 
sugar crops, no 
swine, 203 

‘textile machinerv, 37. 
textile towns, southein Appalachians 3-15 
virgin foiest, 1630 and 1021., 27, 
wealing apparel, 3Cjg 
wheat regions, iKo 
woolen goods, 554 
rint production, ji , 

Uppei Silesia, non mints, 353, sii,, | ihsuict, 
355 

Uruguay, 76-77 
aiea devoted to glazing, 22 
drought of, 61-62 
exports, 408-^110 
wool exports. Si 
Utah, 69 ft , 96, 256, ,287 
alfalfa, 96 
beet aieas, no 
coal, 326 
copper, 306 ff 
coppei mine, til , 306 
gold production, 287 
iron ore, 320 
lead, 312 
pasture, 96 

' seasonal grazing langes, 96 
sheep, 9O 

silver production, 289 
steel, 34S 
zinc, 313 

Valonia, 230 
Vanadium, 316 
mining region, map, 3:4 
woild production, 316 
Vancouver, 402 
fisheries, 46-47 
lumber industry, 253 ff 

Vegetables, 194, 204, 217, United Stales, map, 
168 

Veld, 79-81 
Venezuela, n, 123 
cacao pi eduction, 123 
coffee production, 130 
exports, 415-416 
pearl fisheries, 55 
petroleum industry, 303 
Vermont, 216 f, 221, 257 f,, 2678. 
knit goods, 400 

machine tools and accessories, 371 
paper mills, 269 
textile machinpiy, 372 
woolen goods, 394 f 
(see also New Eng d) 

Virgin Forest, 1920 ■ 1 1926, United States, 

map, 273 
Virgmia, 53-54 
blast fuinaces, 319 
cattle, 65, 2ig 


coal, 326 1 
non ore, 3 o 
hint goods, 400 
p icLing indiiNtri , ,7j 
ra>on manuf .u turmg, 399 
ctcel, 34S 

tanning materials, 250 
zinc, ut 

\ulga Rivir, 44, 304 

Wairioi Coal Basjn, 34 3-3;4 
Wishington, 40-47, 6<l 11 > 96, 108, 177 11 , 219, 
221, 25311 
cattle, 65, 2ig 
coal, 326 

fisheries, 30, 45-47 
forest industrj, 2 5 3-2 56 
grazing, 69 ft 
lumbenng, 253-256 
pasture, 96 
sawmill, ill , 253 
seasonal giazing langes, 96 
shee-p, 96 
spai tiee, ill, 255 
wheat, 180 If. 

Water power, 260, 314-313, ,’,3, 533-3S4, 3S6, 
396 f 

as A source of energv, 282 
West Indies 

banana plantations, 116-11S 
cacao production, 122 
collee pioduction, 103 
expoits, 409, 415-416 
imports, 414-416 
West Virginia, 219, 221 
blast furnaces, 319 
coal, 326 ff 
iron and steel, 343 ff 
knit goods, 400 
Whale fisheiica, 50-51 

Wheat, 91, 177-186, 209-211, 213-214, 223- 
224, 226-227 
areas, Asia, map, 151 
areas, jMediterranean region, map, 174 
Australia, ill , 1S5 
Canada, map. iSo, 1S4 
climate, 18 1 f 

Darken wald farm, map, 178 
Europe, map, 213 
exporting ports, 183 
exports, 184 

extensive farming, 182-183 

harvesting, ill, 177 

Heath farm, map, 179 

in monsoon lands, 149 ft 

limit of pioduction, 14-15 

Mediterranean legion, 173-174 

physical conditions for growing, 177-185 

legions of world, map, 184 

soils, 180-181 

transportation, 183 
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type farms, 177-180 
United States, map, iSo 
world trade, 185 
yields pel acre, 213 

Whiting, Indiana, oil refineries, til, 299 
Whitney, Eh, 101, iSs 
Wine, exports ot woild, table, 173 
Wisconsin, 48, 198 If , 216 1, mill, 267 II , 
III, 216 

agricultural implements industu, 307 
employees in automobile industi>, 300 
farming, 198 ft 

foundry and machine shop piodurts, 371 
knit goods, 400 

machine tools and accessoiies, 371 
mining iron, 318-320 
pulp and paper mills, 268, 269 
7inc, 313 
Wood pulp, 260 
Europe, 268-271, map, 269 
industiy, 267-271 
United States, 267-271 
Wool, 59. 6Si 75 ff , Si. 85. i5S. 381 f 
expoits of Tunisia, 176 
exports of world, table, 81 
mill consumption of woild, map, 393 
pioducing regions, 39311 
Woolen textile industry, 392-396 
Europe, map, 394 
hand weaving, til , 393 
mill, ill, 395 

towns in England, map, 390 
United States, 395-396, map, 394 
World maps 

animals of mountain 01 low rainfall legions, 
90 

annual rainfall, 12-13 
cacao producing regions, i3i 
chief farming aieas, 102-103 
chief grazing regions, 60-61 
coffee regions, 129 
copper and tin, 309 
cotton, 195 
cotton spindles, 389 


distribution of people, 4-5 
fishing legions, 30-31 
foreign trade of the United States, 413 
gold, silver, diamond, platinum, 287 
iriigation faiming, 163 
lead, zinc, bauxite, nickel, 313 
manganese, chromium, tungsten, vanadium, 
molybdenum, 114 
manufactuimg itgions, 337 
mill consumption of law cotton, 189 
mining legions, 2 84 
ocean trade i outes, 402 
peti oleum, 302 
lailways, 404-405 
raj'on, 399 

legions of foiest industiy, 234-235 
relief, to-ii 

seasonal rainfall maps, 63-63 
sheep aieas, 76 
silk manufactuimg, 398 
sugar producing itgions, iii 
temperatuie legions, 14-1S 
trade, 406 
wheat, 184 

wool consumption, 393 
W>oming, 69 ft , 96, 256, 297, tlh , 3, 59 
coal, 326 
iron 01 e, 320 
peti oleum, 300 ft 

Yak, 90 ft , woild map, 90 
Yamato Basin, faiming, 142-144 
Yangt/e-kiang, 16, 19, 147, 150, til, 18 
Yokohama, 157, 196, 402 
Youngstown, Ohio, iron and steel industry, 
319. 34S-3<16, 349 
Yugoslavia, 175, 261 

Zinc, 3S9. 40S 
mining industry, 312-313 
mining region, map, 313 
United States pioduction, map, 313 
uses, 3 1 1-3 1 2 
woild production, 312 



